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Where There is Horsepower... 


THERE IS WIRE 
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Is there anything easier than pushing a 
button? We do it every day—a dozen times 
or more. Yet that infinitely slight movement of 
the finger can command the instant response 
from a servant whose strength is as the combined 
power of over ninety million electrical horses! 
A hundred years ago we had available the 
same resources — the same coal— the 
same oil—the same water—but the 


great herd of horsepower went un. 
tamed. Then came lariats of electrical Ee ei 


wire to rope the stallion —and train- 
ing gear of wire to gentle him— and 
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reins and harnesses of wire to make him draw 
our burdens. And what was once crude wild 
power, parades now with ten thousand different 
paces—for ten thousand different electrical wires 
have been devised to complete his taming. 
Making special wires to do these jobs is 


Belden’s Business. 






WIREMAKER 
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Three little ball bearings 


---and how they flew 
at 100,000 rm: 


AIR DRIVEN 
PROPELLER 


RADIO RECEIVER 
TRANSMITTER 


STORY OF THE VT (Variable Time) FUZE... 


America’s VT or Proximity Fuze is a wonder of the war second 
only to the atom bomb. In the nose of a projectile, its miniature 
sending and receiving set sends radio waves ahead. When the 
target is neared, the waves bounce back and — before the 
projectile can miss—they explode it! 


This ‘Seeing Eye’’ feature was 97% effective against V1 buzz- 
bombs...helped clear the Pacific beaches for invasion. ..helped 
turn the tide in the Battle of the Bulge . . . raked the mainland 


of Japan ...and was deadly against Jap Kamikaze planes. G enerator-Power ed Bomb Fuze 


On land, at sea and in the air, it gave us a super-accuracy of fire Sponsored by 0 a ae ev 8 are my 
that saved countless American lives and materially shortened BUREAU OF STANDARDS. 
snide Below: V-T. Fuzed Rocket in action 


ee AND THE VT (Very Tough) BALL BEARINGS 
THAT HELPED MAKE IT POSSIBLE! 


But to make such miracles possible, bearings on the fuze’s rotor 
and impeller shaft must withstand 100,000 revolutions per minute! 
Could any bearing ‘‘take” such speeds and centrifugal force? 
New Departure designed ball bearings that could—and did. 
They stood up. . . just as rugged New Departure Ball Bearings 
stand up wherever shafts turn. 
New Departure Ball Bearings are uniquely fit to handle great 
speeds—as well as heavy loads and requirements of super- 
rigidity .. . 
. but there is more to a ball bearing than steel and engineering 
principles. New Departure, world’s greatest ball bearing maker, 
is also famed for solving problems! 3423 


{Nothing Rolls Like a Ball 


~NEW DEPARTURE. 


= BALL BEARINGS) ~ 
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BURST PATTERN 


Pictures courtesy of National 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONN + Branches in DETROIT + CHICAGO © LOS ANGELES Bureau of Standards 

























































BODINE OFFERS... 


PRECISION FRACTIONAL HP MOTORS 
FOR EVERY TYPE OF APPLICATION 






















Sleeve or ball bearing 


Almost any type winding 






Dependable 


Since Bodine motors are carefully manufactured to precision standards, 
they meet all requirements for the operation of scientific and industrial 
instruments, as well as other motor-driven devices which call for depend- 
ability and accuracy. You'll find them in telescope drives, process timers, 
alarm mechanisms, laboratory apparatus, and even surgical instruments. 


\ 


If your product requires an accurate and trouble-free, fractional horse- 
power motor, why not ask Bodine engineers for their assistance? Bodine 
motors, with or without speed reducers, will contribute to the satisfaction 
of the man who uses your product. 







BODINE ELECTRIC COMPANY 





2256 W. OHIO ST., CHICAGO 12, ILL. 


DEPENDABLE, SMOOTH-RUNNING MOTOR 
GUIDES FLAME-CUTTING OPERATION 












Here’s an easy way to cut odd shapes, in duplicate, from heavy 
sheets of iron. The iron plate, resting below the flame-cutting 
tip, is cut out in the shape of a metal or wood pattern. A Bodine 
speed reducer motor drives the cutting tip and a tracing device 
that follows the outline of the pattern. The same pattern can 
be duplicated many times with great accuracy. 










This is another production tool application requiring depend- 
O.M.W.shape- ability and long operating life, where Bodine motors are giving 
cutting machine satisfaction in service. 









WIDEST VARIETY OF FRACTIONAL HORSEPOWER MOTORS 
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How the Designer Can Tie in with Statistical Quality Control ... 
W. H. Bloodworth shows how this important management tool can be 
applied in the development of new products. 


Storage Battery Welder Forced Component Development ....... 
A modern adaptation of older principles, gaining heavy instantaneous 
capacity, arcless control and low power demand. 

Westinghouse Machine Tool Forum Emphasizes Electrification 

Ds s-, 0s Papas aaa oe a ee 
Machine tool builders’ electrical engineers meet to review ‘and diecuss 
present-day standards and needs. 

Conveyorized Insulation III ag Jy Vig a's Sighs he eee 
Assembly-line speed and precision are applied to the process of impreg- 
nating armature and other windings. 

Plastics Industry’s First National Show ...................... 


First exposition of plastics raw materials and end products featured many 
electrical applications. 


102 
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Fatigue Failures and Measures to Reduce Their Incidence ...... 121 
Discussion and observations on designing to minimize service failures of 
mechanical parts. 

Some Factors Affecting Design of Ultra-Small Motors .......... 125 
P. H. Trickey tells of the necessary considerations in working out the 
designs of these midgets. 

Design of Power Supplies Used in Moon Radar Experiment ...... 128 
Willis W. Snyder writes of the apparatus that did the job, and how it 
was engineered. 

Designing Speed into Electrical Range Surface Elements ........ 132 
A new type of unit with speed equal to that of gas and with cleverly 
designed automatic control is described and illustrated. 

New Light Source Makes Use of Incandescent Molten Zirconium.. 134 
Radiating element in new lamp for special applications is glowing spot of 
liquid metal. 

Designing the Hotpoint Automatic Electrical Dishwasher .......: 136 
E. S. Stoddard describes the design of this product independently of pre- 
conceived ideas about washers. 

Automatic Injection Molding of Rubber is Electrically Controlled. . 140 
A new machine for molding rubber under great pressure is pictured and 
discussed. 

New Postwar Designs of Electrical Vehicles in England ......... 144 
James Steel writes from the other side about one of the jobs British 
engineers are doing. 

RR ee Ay 101 Washington Commentary 236 
Today’s Product Designs 117 Industrial Highlights .. 240 
: Literature for the Asking 266 
New Materials and Parts 148 . 
Advertisers index 
Motor Specifications .. 176 preceding back cover 
ON THE COVER: A storage-battery type of resistance welder, designed and built 


by the Progressive Welder Company. This model has a power- -indexed fixture table. 
Batteries in center of cabinet, rectifier and charging controls in lower compartment. 


For complete article see page 106 








electric iron goes phht? If electrical insula- 
tion is a part of your product, whether it’s ap- 
pliance, radio or electrical equipment, you, like 
the iron manufacturer, run this risk. The risk of 
insulation failure—of inconveniencing customers, 
jeopardizing good will, and possibly losing sales. 
Since your product’s performance may depend 
on a few cents worth of insulation, be sure to use 
the best. Assure trouble-free service with BH 
Fiberglas Sleeving, the original non-fraying, 
non-stiffening, non-burning Fiberglas sleeving. 


W HAT does it mean to you when Mrs. Smith’s 


An exclusive BH process combines permanent 
freedom from hardening, cracking or rotting with 
the many advantages of Fiberglas — including 
high dielectric and tensile strength, resistance 
to moisture, oil, grease and most chemicals. 

Severest wartime uses prove beyond question 
the superior qualities of all three BH Fiberglas 
Sleevings in electrical applications for home and 
industry. One of them may fit your needs to a 
“T”’— plus! Write for free BH samples today 
and put them to the toughest tests your product 
can dish out! 
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BH EXTRA FLEXIBLE FIBERGLAS SLEEVING + BH SPECIAL TREATED FIBERGLAS SLEEVING 
BEN-HAR COATED FIBERGLAS SLEEVING 


ALSO SLOW-BURNING IMPREGNATED MAGNETO TUBING 


VARNISHED TUBING 


* SATURATED SLEEVING 


SLOW-BURNING FLEXIBLE 
* A.S.T. M. SPECIFICATIONS 


BENTLEY, HARRIS MANUFACTURING CO. 
Dept. M Conshohocken, Penna. 


PRODUCTS 
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The Obed Way 


The Tote Way 


9 separate parts 3 | compact unit 
l6soldered connections _— §j 4 simple connections 
14 mounting fastenings bs | convenient mounting 
5 sources of supply ie | responsible supplier 


UNCERTAIN RESULTS 7 § GUARANTEED PERFORMANCE 


< 


10 noise . . . but one makes needless work 
ng, purchasing, and assembly departments, while the other relieves 
them of the entire burden of interference elimination. Tobe 


FILTERIZING makes your product radio-silent . . . 
simply, economically, dependably. And the “FILTER- 
IZED” label, furnished free to Filterette users, helps build 


sales by telling the public that your product makes no radio 





noise. Ask us for details of this trouble-saving, sales- 
building service: we Il tell you all about it at no obligation. 


TOBE DEUTSCHMANN CORPORATION - CANTON, MASSACHUSETTS 
ORIGINATORS OF FILTERETTES + - + THE ACCEPTED CURE FOR RADIO NOISE 
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Choose the correct alloy 
for each task 





Alcoa Aluminum \s w \0r oF Alloys 


You wouldn’t use a super-high-strength alumi- 
num alloy when a lower strength, cheaper one 
will do the task just as well. Nor would you 
employ an alloy that’s especially designed to 
withstand when all it’s 
asked to do is “look pretty” at some inside 
location. And so on— 

You spend less money when you're correctly 
advised on the selection of materials. Which is 
where Alcoa engineers fit into the picture. 
Calling on their years of experience in develop- 
ing, testing and fabricating aluminum alloys, 


outdoor exposure 


they are usually able to say, “That’s the alloy 
to use.” You get into production without delay. 
To help you select aluminum for the usual 
jobs, Alcoa offers the book, “Alcoa Aluminum 
and its Alloys.” For a free copy, write: 
ALUMINUM COMPANY OF AMERICA, 2179 
Gulf Building, Pittsburgh 19, Pennsylvania. 
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| It lights a road that isnt there 


VI-BEAM is a product of Radiosessories Co., 
55 W. 42nd St., New York 18, N. Y. 


A small G-E Neon Glow Lamp plays a 
vital part in performance of the new 
| VI-Beam, recently-developed visual beam 
interceptor for cross-country flying. The unbased 
G-E Glow Lamp, engineered into the product 
design of this highly accurate and sensitive 
device makes it more readily saleable 
and provides two important operating features: 
(1) extreme sensitivity, and (2) assurance 


against current leakage. 


-and it can improve your product 


MAY 1946 


YPICAL new products improved with G-E 

Glow Lamps are pictured here. They merely 
hint at hundreds of other unbelievably low cost 
applications on home appliances, wiring devices, and 
many types of industrial equipment. Why not 
consider the following sales features of G-E Glow 
Lamps on your new products: 


. Distinctive orange red glow, needs no cover glass. 
- Dependable long life—rated at 3,000 hours. 

. Very low current consumption. 

. Variety of sizes and wattages. 

- High resistance to vibration and shock. 

. Usable on AC or DC circuits. 


. Work on regular 105-125 volt circuits without the 
use of step-down transformers. 


8. Practically no heat. 


FREE NEW FOLDER describes typical uses for G-E Neon 
Glow Lamps and gives lamp data. Write address below. 


G-E LAMPS 


GENERAL @ ELECTRIC 


Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 
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IN TWO MINUTES the.record 

ing photoelectric spectro 
photometer at Interchemical’s 
Research Laboratories can analyze 
any one of several million differ 
ent colors by charting its reflec 
tance properties on a sheet of 
graph paper. This machine was 
the first of its type to be installed 
for commercial use 


COATING TOWER duplicates 


plant conditions under which 


insulation is applied to airplane 
transmission cables 


CROWNS FOR BOTTLES are 

Stamped out in this ma 
chine, just as they would be in 
a customer’s plant. You know in 
CUE Teme) mae amet Cctee tilted 
SUN MLL el ae ETT 


INFRA-RED BAKING opera 
tions are carried out to test 
specially formulated infra-red fin 
SMC ml lelemty 


development of this type finish. 


PLASTIC EXTRUSION is a 

modern method of applying 
coatings to various types of 
materials.- Real production test 
Tet elit tah Gait eM ED Clee tliat tor 
lead in this important field. 


INTERCHEMICAL’S ELEC 
TRON MICROSCOPE is one of 
the first released by the manufac 
turer, RCA. Magnifies objects to a 
ee mem em Cum Ul ae Tac 


FOR FURTHER INFORMATION ON INTERCHEMICAIL FINISHES WRITE DIRECT OR, SEE LISTINGS 
UNDER AULT & WIBORG AND MURPHY FINISHES. SWEET’S FILE FOR PRODUCT DESIGNERS, 1945 
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by “an 
Interchemical 
finish” 


D id you know that the Ault & Wiborg 
Division of Interchemical Corporation and 
the Murphy Finishes Corporation have been 
consolidated into a single unit called the 
Interchemical Corporation Finishes Divi- 
sion? 


Under this unified activity Interchemical 
is able to offer you a complete finishes ser- 
vice combining the knowledge and research 
facilities of both of these old and respected 
organizations. The photographs on the 
opposite page will give you some idea of the 
extent of these facilities which are ready to 
go to work on your finishing problems 


right now! 


Interchemical Finishes are ‘“‘Engineered 
to Your Product.” They are specifically 
made to meet the conditions under which 


HOW your products can benefit 


your product will be manufactured, sold 
and used. In developing a finish for you, 
Interchemical does not stop with laboratory 
perfection. After it has been approved by 
the laboratory “An Interchemical Finish” 
is tested on a commercial scale, under actual 
plant conditions. This assures satisfactory 
performance on your production line. Con- 
stant precision product control at our 
plants maintains satisfaction on reorders. 


If you are having trouble with your 
present finish or are planning to change 
your production line set-up, bear these facts 
in mind. When you bring a finishing prob- 
lem to Interchemical you will have the 
benefit of: 


1. The combined knowledge and research 
facilities of Ault & Wiborg and Murphy. 


2. The fundamental research program of 
Interchemical Corporation. 


3. A nation-wide integrated network of fac- 
tories, warehouses, laboratories and ser- 
vice stations. 


4. Experience that encompasses every phase 
of the product finishes field. 


Starting now, remember—To give your product 


a good start, give it ‘‘An Interchemical Finish.’’ 


EMPIRE STATE BUILDING, 








Interchemical Corporation “~~ 


a ail » <- 
Sinishes Dwision 
350 FIFTH AVENUE, 


NEW YORK 1, W. Y. 


















































ESTABLISHED IN 1857 


FOR SAFE, ECONOMICAL, AUTOMATIC. 





OWE Control dit MU, limes x 


GET ADLAKE 
PLUNGER-TYPE RELAYS! 


| porte WHY Adlake Plunger-Type Mer- 
cury Relays assure safe, economical, auto- 
matic power control under any condition: 


All contact mechanism is hermetically sealed 
in armored glass or metal cylinders so dirt, 
dust, moisture or oxidaticn can’t possibly in- 
terfere with operation. 

Liquid metal mercury is positive in action, 
chatterless, silent, impervious to burning, pit- 
ting or sticking. 

They’re absolutely safe, and since they’re 
hermetically sealed, Adlakes perform without 
servicing or maintenance—no periodic clean- 
ing of contacts needed. 

And Adlakes are dependable—simple in de- 
sign and principle, no complicated parts to 
wear out or get out of order! 

There’s an Adlake Relay for every need. 
May we suggest the type best suited for yours? 
Write today for free bulletin. 


iS 


Model 1040 (for A. C. operation). Quick action 
available with contact ratings up to 50 amp., 
A. C. Either quick or time delay action, normally 


> | open or closed. 
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TRADE MARK 


THe ADAMS & WESTLAKE COMPANY 


ELKHART, INDIANA 
Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits 


NEW YORK + CHICAGO 
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is extremely resistant to wear and abrasion . . . and 

is one of the strongest materials per unit weight known. 
Write for complete information. 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington, Delaware Offices in Principal Cities 














—yet the Red Elastic Collar 
protects permanently against VIBRATION 


Vibration —from 1,950 sturdy hammer 
blows a minute — developed two prob- 
lem spots on the No. 36 Black & Decker 
Portable Electric Hammer. First, where 
the nuts had to lock in position on 
top of the spring-loaded-pins. Second, 
where prestressed nuts had to hold the 


vibrating tool-retainer-yoke to the spring-- 


loaded-pins. All types of conventional 
fasteners failed. ESNA Elastic Stop Nuts 
held permanently! — just as they 


have held permanently against 


vibration on other types of ESNA 
hammers for over fifteen years. 
TRADE MARK 


ESNA Elastic Stop Nuts are self-locking, 
easily removable, and reusable over and 
over. They protect permanently against 
Vibration, Corrosion, Thread Damage, 


Liquid Seepage and Costly Maintenance. 


Here’s a challenge: Send us complete 
details of your toughest bolted trouble 
spot. We'll supply test nuts— FREE, in 
experimental quantities. Or, if you want 
further information, write for literature. 

Elastic Stop Nut Corporation of 


America, Union, New Jersey. 


Representatives and Agents are 


located in many principal cities. 


MINUTE 


Black & Decker No. 36 
Portable Electric Hammer 


The RED ELASTIC COLLAR 
~ denoting an ESNA produst = 


...is threadless and permanently 
elastic. Every bolt—regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar to 
fully grip the bolt threads. In addi- 
tion, this threading action properly 
seats the metal threads — and elimi- 
nates all axial play between bolt 
and nut threads. 


All ESNA Elastic Stop Nuts—re- 
gardless of size or type — lock in 
position anywhere on a bolt or stud. 
Vibration, impact or stress reversal 
cannot disturb prestressed or posi- 
tioned settings. 


ANCHOR INSTRUMENT SPLINE CLINCH Cae. GANG 
A> MOUNTING 9 SS CHANNEL 


OF AMERICA 


INTERNAL 
WRENCHING 


PRODUCTS OF: 
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ELASTIC STOP NUT CORPORATION 





ELECTRICAL MANUFACTURING 




















































DIECASTING 
DIGEST 


Xll—New Die Casting Machine Makes 
Giant Zinc Castings Faster and Better . 


A new heavy duty machine for making 
large zinc die castings faster and better 
is announced for early delivery by Lester- 
Phoenix, Inc. This powerful new model, 
the HP 3% SF, not only makes castings of 





larger size than are generally available but 
they are of unusually fine quality, smooth, 
low in porosity and dimensionally correct. 
Unique features of the new machines in- 
clude:— 


snibaclecealiamvahitouishssinisy sional Peniennnenaiatray 





The new Lester-Phoenix Model HP 3% SF die 
casting machine for Zinc, Lead and Tin delivers large 
die castings of higher quality than were previously 
possible. It includes several new and unusual basic 
improvements . . . The heavy box-type ONE-PIECE 
cast alloy steel frame permits greater operating 
pressures than were heretofore at- 
tainable. This assures smooth, 
flash-free castings relatively free 
of porosity. Die plate deflection 
is eliminated. Die height adjust- 
ment is by a single hand crank. 
Send for details. 


LESTER-PHOENIX, INC. 


2635 Church St., Cleveland 13, Ohio 
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The new high-speed plunger 
injection system. Pressure is 
maintained as casting chills. 


DIE CASTING MACHINES 


Copyright, 





Lester-Phoenix, Ino. 





MAY 1946 


1, Frame of ONE-PIECE, alloy steel 
casting, conservatively rated at 600 tons 
die-locking pressure. The effective cross 
sectional area of the frame is 240 square 
inches—the equivalent of 4 tie bars of 
834’’ diameter each. This assures great 
strength and rigidity, 


2. Moveable die platen is supported at 
both center and outer perimeter by the 
large, die-height adjusting screw. Rapid 
opening and closing is assured by hydraulic 
actuation of improved toggle linkage with 
hardened spiral cam locks which positively 
supports the die at all four corners. New 
linkage has fewer parts . . . die platens 
move smoothly on four hardened gibs, 
one at each corner, preventing deflection 
of the platen. This rigid structure permits 
sustained high pressures; flash is elimi- 
nated. Die space and die movement is 
increased. 


3. The new submerged plunger injection 
system for lead, tin and zinc has a one- 
piece cylinder and goose neck with cylinder 
liner and plunger of hardened high speed 
steel . . . The large cast alloy pot and 
furnace are round with tangential flame 
for fast uniform heating. Injection of 
hot metal is positive and high final in- 
jection pressure is held on the metal as it 
chills—an exclusive feature. 


If you are now making die castings, or 
plan to make them in the future, Herbert 





Positively supported and guided, moveable 
die plete; single die height adjustment. 


Chase’s authoritative article on die cast- 
ing design and Lester-Phoenix data will 
help you. Send for it today. 
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| Lester-Phoenix, Inc. l 


i 2635 Church Street | 
Cleveland 13, Ohio 


| Please mail us a copy of Herbert j 
Chase’s treatise in Die Casting 
l Design and Lester-Phoenix data. l 















cCTURAL meats 


This is a reprint of a Dow magnesium advertisement which appears in full Pret 
ers in all parts of the country 


in national magazines reaching millions of read 
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You don’t have to be a technical man to appreciate the advantages of 
magnesium. Plain folks can sense the significance of lightness the instant 
they pick up a modern product made of this fine weight-cutting metal. 
It’s a feature that makes for consumer sales—despite a possible slight 
price premium. For technical men, manufacturers, and production men, on 
the other hand, magnesium has industrial advantages of equal importance. 
They profit by advantages like speedy machining, easy handling, ready 
adaptability to many production methods. In many a modern plant they’re 
adding up all these advantages to increased profits, lower costs. 





Ce 


FORGING magnesium produces lightweight parts with good strength, 
capable of withstanding repeated stresses. Their exceptional soundness 
also recommends them for applications requiring ‘pressure tightness. 
Typical applications include many such parts as aircraft engine bearing 
caps, bearing housings, hinges, engine mountings, valve and pump 
bodies, control levers, brackets, and fittings. 


SAWING is a speedy and efficient method of DIE CASTING is widely used to turn out magnesium MACHINING takes minimum time and power 
cutting magnesium. Speeds up to 15,000 feet castings with good surfaces and close dimensional with magnesium. Magnesium is a free machin- 
per minute can be attained with band saws, and tolerances, requiring a minimum of machining. These 
magnesium can also be readily cut with circular sound, strong, lightweight parts are low in cost 
saws and hand or power hack saws. Low cutting wherever production quantities are sufficient. Appli- 
pressures permit larger cuts per tooth than are cations include engine parts, housings, boxes, covers, good, especially if they are carbide tipped. Fine 
possible with other structural metals. instrument parts, and many others. surface finish is readily obtained. 





ing metal in all forms. The life of cutting tools 
used for magnesium work is exceptionally 





MAGNESIUM DIVISION THE DOW CHEMICAL COMPANY MIDLAND, MICHIGAN 
2 e Philadelphia ¢ Washington Cleveland « Detroit « Chicago « Sit.lovis © Houston «* Sanfrancisco © LosAngeles «+ Seatti« 
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SPECIAL 
NEEDS 
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a we first introduced WELCO Collector Rings, tion of Bakelite. 2 to 12 rings can be furnished 
we've filled a lot of orders for custom-built collector on one stub, complete with brush holders, brushes, 
rings for special needs . . . and we can meet your studs for supporting the brush holders, and stud rings. 
need! WELCO Collector Rings come in all sizes . . . Rings can be assembled as a unit on one hollow tube, 
designed to meet special or specific requirements. with threads on one end—insulation bushing on the 
Carry current of 5 to 200 amperes. Rings are of other. You'll like their trouble-free action. Write to 





hard bronze metal; brush holders of brass; insula- us about your requirements. 







’ THE B. A. WESCHE ELECTRIC COMPANY 


1626-9 Vine Street Cincinnati 10, Ohio 
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Wi rat 
WHEN YOU MUST 


LOWER PRODUCT COST 


KEEP MAINTENANCE COST AT A MINIMUM... 


DAYTON V-BELTS MAKE POSSIBLE 
THE EXACT POWER TRANSMISSION 
| DRIVE THE PARTICULAR 

— he Na 


mo YY, Daignwv- 


a th hela Once a V-Belt driven machine is in the hands of the 


IN YOUR FILES! men who use it, there is practically no maintenance 
needed. That reflects to the designer’s credit. 
This is particularly true when you specify Dayton 
V-Belts. They are built to deliver under adverse operat- 
ing conditions without any “pampering”. Into every 
Dayton V-Belt goes everything we have learned in 40 
years of specialized rubber products for specific appli- 
cations. 
A Dayton Power Transmission Specialist will be glad 
to work with you on any power drive. Write. 


THE DAYTON RUBBER MANUFACTURING COMPANY 
DAYTON 1, OHIO 


So. 












FT Oh me yeep po k 


MAY 1946 19 











; gaia ULICLUR CANCE ELAR CUT CHR LT 








cat Te 


TUNGSTEN 


Callite contacts in Clare relays 
Mouey electric controls 


Clare Type “‘C’” Relay, containing Cal- 
lite Silver Contacts, welded to nickel 
silver springs, is used to regulate the 
flow of electric energy in,the Micromax 
Electric Control. This product of 
Leeds & Northrup Company, propor- 
tions the duration of “‘on-heat”’ to “off- 
heat” which provides the precise, even 
heat control demanded in-the operation 
of electric furnaces, ovens and baths. 

C. P. Clare & Co. has relied on Cal- 
lice for many years for contacts of pre- 
cision, quality and uniformity, with the 








_ stamina for extraordinary use. Clare 
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Relays are ‘‘custom-built’’ for specific 
applications with a variety of Callite 
Contact arrangements of silver, pal- 
ladium and tungsten. 

Callite Contacts contribute to de- 
pendable performance in thousands of 
precision mechanisms like these. Let us 
co-operate with you on product de- 
velopment or redesigning. Callite 
Tungsten Corporation, 547 Thirty- 
ninth St., Union City, New Jersey. 
Branch Offices: Chicago, Cleveland. 


Standard and special shapes in 
tungsten, molybdenum, silver, plat- 
inum, palladium and alloys of these 
metals. Callifiex Thermostatic Bi- 
Metals. Callinite High-Conductivity, 
Heat-Resistant Facing Material. Send 
for bulletins. - 


. 
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TIVE AREA 


T STORAGE 


How much sensitivity do you demand from your thermostat? The high de- 
gree of sensitivity of the Fenwal Thermoswitch is due to its large heat 
sensitive area. This insures fast heat interchange Letween the medium con- 
trolled and the Thermoswitch. Its small heat storage means a minimum of 
heat is required to raise its temperature a given amount. 


Chart shows the area of the sensitive element of the Fenwal Thermoswitch 
compared to Type 1 and Type 2 thermostats. Note the much larger sensi- 
tive area of the Thermoswitch. 








FENWAL . seis ; : : 
Fenwal Thermoswitches. . .are readily adaptable for all appli- 


cations... are easily installed even where space is extremely 

limited... are inexpensive and offer a light-weight, com- 
c ’ 

pact, vibration-proof, highly sensitive, yet rugged regulatory 

unit. 


The Fenwal Thermoswitch embodies many desirable 
features that are not found in other types of thermostats. 


When deciding on a heat control unit for your needs, 
investigate Fenwal Thermoswitches. Send for the Thermotechnics booklet 
including ‘Fourteen Facts in Fenwal’s Faver.” 


% 2 of the "Fourteen Facts in Fenwal's Favor". 


FENWAL INCORPORATED 
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Heat is a limiting factor in design, as designers and 
manufacturers of electrical equipment know. It’s an 
obstacle to maximum operating efficiency and is a 
prime source of trouble for the user of the equipment. 

As a base for impregnating varnishes of all types, 
including those specifically developed for high 
temperature applications, Fiberglas Electrical 
Insulation Materials provide the fully tested solu- 
tion to many high-heat problems. Furthermore, it 
provides a means of overcoming many other con- 
ditions which are the major sources of insulation 
failure—such as moisture, corrosive vapors or acids, 
and overload. 

In addition to unmatched mechanical and elec- 
trical advantages, Fiberglas Electrical Insulations 
can help give your product extremely valuable 
merchandising features and sales influence. 

The full line of Fiberglas Electrical Insulation 


Materials can help you solve a heat problem—help 


Cio mT 


increase the operating efficiency of your products— 
reduce maintenance requirements or provide a 
potent sales advantage. 

Get complete information—write for a copy of 
“Are your motors a good insurance risk?’’ The 
name of the Distributors serving your locality will 
also be furnished if you desire. Owens-Corning 
Fiberglas Corp., 1866 Nicholas Bldg., Toledo 1, 
Ohio. Branch Offices in Principal Cities. 


In Canada: Fiberglas Canada Ltd., Oshawa, Ontario 


OWENS-CORNING 


FIBERGLAS 


Electrical Insulation Materials 
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COME TO THE 


“Information Center” 


Modern optical 
comparators 
help to check 
the findings and 
recommenda. 
tions of Amer- 
ican’s Research 
Laboratories. 


.-. for recommendations on 
AMERICAN PHILLIPS SCREWS 
of the right type and metal for your job 


Here in American Screw Company’s 
Engineering Research Department are 
the technicians, equipment and ex- 
perience to work out for you, quickly, 
the right answer to the question: 
“What kind of American Phillips 
Screw... standard or special... is 
the best one for my job?” 

The complete American line in- 
cludes all types of screws, in all the 
metals listed below. And if your fasten- 
ing problem involves any of the 
rust-resistant metals, then American’s 
advice is especially valuable. For 
American specializes in these metals, 


and particularly in stainless steels of 
many different analyses. 

So bring your problem to the “In- 
formation Center,” and let American 
give you extra, engineered savings in 
design and metallurgy . . . in addition 
to the time-savings (up to 50%) 
which you always get from the Amer- 
ican Phillips Recessed Head: Auto- 
matically straight driving, slash-proof 
protection for work-surfaces, and 
top speed and ease in handling the 
4-winged driver, which fits firmly in 
the recessed screwhead. Write now 
to the Engineering Research Dept. of: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago 11: 589 E. Illinois Street 


Detroit 2: 502 Stephenson Building 


AMERICAN({ [17 
PHILLIPS crows 22: 


Monel, Everdur (sili- 
con bronze) 


SOLD THROUGH INDUSTRIAL SUPPLY DISTRIBUTORS 










































They're New... 
They're Neat... 
They're Oiltight! 


Work stoppages of machine tools and other in- 
dustrial equipment caused by fouling of push- 
button contacts are a thing of the past! Here’s a 
brand new type of push button that is absolute- 
ly oiltight. 

Designwise, these new G-E units give you more 
latitude in locating push-button stations. You don’t 
have to worry about the presence of lubricating oil 
or cutting compounds. Trim and modern in appear- 
ance they also help to “dress up”? your product. 
Attractive nameplates in a variety of markings are 
available. 

Momentary contact units are available in single- 
pole, three-point contact and double-pole forms. 
Selector switches in two- and three-position forms. 


Indicating lights in six colors. For more details, 
check Bulletin GEA-4254 on coupon. 








TWO BARRIERS KEEP OIL OUT 


The contacts on these new G-E push 
buttons are doubly protected against ~ 
the entry of oil and cutting compounds. 

A flexible diaphragm seal (@) com- 
pletely separates push button from 
contact mechanism (7). An oil seal 
washer (4) prevents oil from seeping in 
between mounting bushing (1) and 
panel (3). Also provided are a washer 
(5) for adapting the button to variable 
panel aickenaes and a combination 
nameplate and positioning ring (2). 
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TIMELY HIGHLIGHTS. ON PRODUCTS 
































Quick Stoppers | G-E Publications... 


YOU CAN BUILD IN TO HELP YOU CHOOSE AND USE 


Now available for D-c Motor Control in a Nutshell 
both flange and surface 


mounting, new G-E 
plugging switches are 
easily built into machines 
requiring plugging con- 
trol for quick stops. They 
have no clutch mechanisms to wear out. Con- 
tact-adjustment ranges of 40 to 140 rpm and 
140 to 750 rpm available. Check “Plugging 
Switch Data” on coupon. 


Our engineers put a lot of 
effort into making this a 
readable, helpful manual on 
d-c motor control. You'll find 
a handy selector chart em- 
bracing all types of d-c con- 
trol with the salient features 
of each. The bulletin tells 
you where magnetic controls 


are best and where manual controls are best. 
a long, Strong Paull IN A Lots of photographs and diagrams. Check 
Bulletin GEA-3531B. 
SMALL SPACE > 37a 
Alnico magnets make pos-__ | a’ e 
sible compact designs of 60 0@ 
electronic and electric equip- Electronic Power Switching 
ment, because of their high ‘ . 
‘ energy per unit volume. j 9} eco . for ee Welding 
They are highly resistant o you who want fast, 
to demagnetization by vi- "S99 


accurate power switching 
bration, heat, or stray mag- for your resistance welders, 


netic fields. Sintered alnico lends itself to this bulletin is a mine of 

















quantity production of small magnets. Cast valuable information. It 
alnico is best for magnets of more than 15 fully describes G-E [gnitron 
grams. Ask for Bulletin GEA-3682B. Contactors and their prin- 





° ciples of operation—out- 
N eed a Big-muscled P ush? vel the ae ae 


make possible. Installation 









Ventast aciliteti: seiie. procedure and typical layouts are discussed. 
vit ee ihe es le in Revealing cutaway views are also presented.” 
with G-E Thrastere. Used pad Check Bulletin GEA-3058D. 


operate clutches, brakes, 
valves, or levers, these units 
are simple, effective, and easy ‘Leama 


to maintain. Motor, centrif- MPANY 
ugal pump, oil chamber, and ' To GENERAL ELECTRIC CO 5, N 
piston are contained in one Section 668-47, following bulletin(s): 
compact “package.” Avail- Please send me the 
GEA-4254A — Oiltight Push Buttons 


able in ratings from 50 to . et 
3200 pound thrust. Check GEA.3571 —Plugging Switches <= ++---- 
GEA-36828 — Alnico Magnets ..--->> 


ee = a eeeveevee? 
GEA-1262 — Thrustors ..-.----°°" 


Control .....--0e9*° 
£A-3531B — D-C Motor si 
GEA 30580 —Ignitron Contactors. - «+--+ +" 
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FOR BETTER WIRE AND CABLE 
FOR THAT SPECIAL APPLICATION 


Out of the laboratory of today come new, improved insulations for 
tomorrow— Collyer has successfully adapted synthetic resins os insulation 
for types T and TW building wires, Cablex non-metallic sheathed cable, 
types POT, SJT and ST plastic cords, Resistol insulated telephone wires, 
shipboard cables, and for many other applications. 


Collyer’s extensive research has made possible the development of 
new cable designs — with insulations to better withstand difficult operating 
conditions and the destructive action of oil, moisture, heat, flame and 


abrasion. Our research engineers will be pleased to make recommendations 
on specific installation problems. 


} Gt 
NSULATED* WIRE CO. 
24S ROOSEVELT AVENUE, PAWTUCKET, RHODE ISLAND 


1 resiston — syn. 
thetic resin insulated 
and jacketed multi- 
conductor Control 
Cable for oil condi- 
tions. 


2 RESISTOL — syn- 
thetic resin insulated 
and jacketed Power 
Cable with flexible 


bronze armor. 
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3 RESISTOL — syn- 
thetic resin insulated 
and jacketed Portable 
Power Cable. 


4 pouvetHyLene— 
insulated Resistol jack- 
eted 2300 volt Power 
Cable to run immersed 


in oil. 





USE 


For utility, economy and efficiency you can’t beat 
a spring lock washer as a bearing. It acts as a 
thrust washer... prevents the assembly working 
loose... and at the same time is available at the 
lowest cost. 

But there is a difference in lock washers. Try a 
Diamond G with Controlled Tension! Tension built 
right in it, and you'll know why. Diamond G Lock 


Washers provide positive spring tension... plus 


LOCK WASHERS 


a full surface to act as a thrust bearing. This per- 
mits full tightening of bolts or screws, safe- 
guarding against excessive vibration, shock 
and wear. 

Remember, for safety it’s Diamond G! For 
quality it’s Diamond G! For quick deliveries it’s 
Diamond G! Write today for samples and the new 
foider giving you complete details on the new 


ASAand SAE specifications on spring lock washers. 


GEORGE K. GARRETT CO., INC. 


1421 CHESTNUT STREET, PHILADELPHIA 2, PA. 
MANUFACTURERS OF 





LOCK WASHERS « -« aw WASHERS + «© STAMPINGS «+ ae, * « SNAP AND RETAINER RINGS 


« SPRINGS HOSE CLAMPS 
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A SIGNAL SUCCESS 


WITH PLASTIC LAMINATES? 
































No IFS, ANDS, OR BUTS about it... railway signal 
equipment must be dependable year in, year out. 
And that calls for electrical parts resistant to 
temperature changes and severest atmospheric 
conditions—parts like the terminal block shown : ms 
below, made from a plastic laminate based on We 
BAKELITE resin. Proved along the railways of “ 
the world, this insulation material gives you the 
green light and a clear track to topmost depend- 
ability for a vast number of applications. 
There’s a whole line of BAKELITE resin-based 
laminates to choose from. Included are types 
made of paper, fabric, asbestos, glass cloth, 
and glass fiber —in convenient forms, such as 
sheets, tubes, rods, and molded shapes. All have 
unusual dielectric strength, outstanding dimen- 





sional stability, and the machining ease that » 
spells economical production. Beyond that, each Bee § 


has its own aggregate of properties that are 
adaptable to special service conditions. 
Write Department 50 for your copy of Book- 
let C-1, “BAKELITE Laminating Plastics,” which 2 
describes standard NEMA grades of plastic lam- aS 
inates. Also, request Road Map Booklet No. 4, 
which presents, in condensed form, valuable in- 
formation on the many other types and forms of 
3AKELITE dielectric plastics in addition to the 
laminating products described. 















TRAQE- MARK 





BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation ([q@j 30 East lll NEW tx 17, N.Y. 


«BAKELITE 


TRADE-MARK 
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Harness assemblies shown here are 
typical of what Essex can produce for you, 
custom-built to your exact requirements— at 4 
saving. Essex One-Source service delivers to 
you complete with all manual and electrical 
control devices, ready for quick, efficient in- 
stallation. You are relieved of all details. 


Through intense specialization in wiring har- 


You Save Sf Wey with Essex 


ness assemblies, Essex has developed line 
production methods of manufacturing, assem- 
bly and inspection, making economical pro- 
duction of high grade, individually tested, 
specially engineered assemblies possible. 
Whatever your wiring problem, it will pay 
you to investigate Essex Omne-Source service 
for complete assemblies today. 


ESSEX WIRE CORPORATION rort Wayne 6, INDIANA 


WIRE 














Plants: Fort Wayne, Ind.; Detroit, Mich.; Anaheim, Calif. 


Warehouses* and Sales Offices: *Atlanta, Ga.; *Boston, Mass.; *Chicago, Ill.; Cleveland, Ohio; 
Dayton, Ohio; “Detroit, Mich.; Kansas City, Mo.; Milwaukee, Wis.; *Minneapolis, Minn.; 
*Newark, N. J.; Philadelphia, Pa.; San Francisco, Calif.; *St. Louis, Mo.; *Los Angeles, Calif. PRODUCTS 
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THESE FEATURES IN THIS 
ONE GREAT RELAY 





AUTOMATIC ELECTRIC'S CLASS “B” RELAY 


Think of getting not just one or two, but a// six of the features you want 
—combined in one relay! That’s the new Automatic Electric Class “B” 
relay. It’s a leader in every detail of design and construction—a relay 
to meet the most exacting service requirements, in a wide range of relay 
applications. 









Because relay users know a good thing when they see it, our entire pro- 
duction for many months has already been spoken for. But you'll find the 
Class “B” relay well worth waiting for, with its unique combination of 
design details: 











Independent twin contacts for dependable contact design for important savings in space and weight. 






closure... efficient magnetic circuit for sensitivity and Made for coil voltages to 300 volts DC and 
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs;. 
for long wear under severe conditions . . . compact also with magnetic-shielding cover, when desired 






The Class ‘‘B"’ relay, and many others, are shown in Catalog 4071. Write today for your copy. 









AUTOMATIC & ELECTRIC 

G AUTOMATIC ELECTRIC SALES CORPORATION 

1033 WEST VAN BUREN STREET . CHICAGO 7, ILLINOIS 

; In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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There is a 





DRIVER-HARRIS ALLOY for Every 
Electrical Resistance Requirement 


~\ RTT el 


onl 





NICHROME* & Wil br winding large 
value résistors where S| ors call for com- 
pactness in design without sacrificing dependa- 
bility. Available in all shapes and sizes drawn 
down to the extremely fine gauge of .001” 
diameter—67 miles to the pound. 


Also the time-tested standard alloys for all vit- 
reous enamel resistor requirements due to the 
complete absence of occluded gases. NICHROME 
V is particularly recommended: when a more 
constant resistance at variable temperatures is 


specified. 
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MANGANIN for pl 


1316 BOD Ins, Wheatstone 
Bridges, Decade Resistance Boxes, Potentiometers 


and National Bureau of Standards type resistance 
standards which require fixed stability and con- 
stant resistance under normally variable operating 
conditions and negligible thermal e.m.f. against 


copper. 


ADVANCE®* for winding precision resistors used 
in electric meters and laboratory testing devices. 
In finer sizes its negligible temperature co-efficient 
of resistance (4.00002) combined with high re- 


sistivity makes it the most desired alloy for this use. 
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“Trade Mark Reg. 








HARRISON, - 


U.S, Pot. Off. BRANCHES: Chicago © Detroit © Cleveland © Los Angeles © Son Francisco © Seattle 


In addition to these we man- 
ufacture over] 80 different 





electrical heat and corro- . 


sion-resistant piloys. If your 
resistance requirements are 
different tell ys about them 
and depend on it...Driver- 
Harris will develope the 
alloy best suited to your 
specifications. 


Nichrome is made only by 


Driver-Harris™ 


COMPANY 






NEW JERSEY 
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DEVELOPMENT 





WILCO TUNGSTEN 


Contact 


To manufacturers of medium or high speed make-and- 
break mechanisms, Tungsten offers the highest melt- | 
ing point of any contact metal, plus high density. low i 





vapor pressure at elevated temperatures, good hard- 
ness, strength, resistance to oxidation, and are- | 
resisting properties. The superfine quality of WILCO 
Tungsten Contacts assures maximum longevity in | 
service. Other Wilco Powder Metal Contacts include 

Tungsten Alloys, also Silver Molybdenum, Silver 

Tungsten, Silver Cadmium Oxide and Silver Tung- 

sten Carbide. 


CONSULT OUR ENGINEERING DEPARTMENT— The 
precision performance of WILCO Electrical Contacts 
in planes, ships, tanks and instruments presage their 
widespread usefulness for postwar manufacturing 
customers. A representative of the WIILLCO Sales and 
Engineering Department will gladly help develop the 
proper application of WILCO materials to your 
products. | 


WILCO PRODUCTS INCLUDE: 


CONTACTS— SILVER CLAD STEEL AND 
Silver SPECIAL ALLOYS— 
Platinum 
ROLLED GOLD PLATE 
Tungsten MATERIALS— 
Alloy Gold on Copper, Silver 
Sintered Powder Metal Nickel-Silver, or Nickel base 
metals 





THERMOSTATIC BIMETAL— 
High and Low Temperature 
with new high temperature 
deflection rates 


JACKETED WIRE— 

Gold or Silver on Copper or 
Nickel base metals, or other 
combinations requested 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 


Branch Offices: Chicago + Detroit + Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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LASV ROLLING 


ORMICA wheels for hand lift trucks and 

other factory trucks have provided some 
new qualities that have greatly increased 
life and efficiency. 


The resilient tread material operates quietly 
and prevents floor damage. It does not flat- 
ten out under extreme load, nor develop flats 
if left under load for an extended period. 
This wheel requires a minimum of effort to 
start, or to sustain motion under load. 


Formica tires are chemically inactive and 
unaffected by petroleum, chemicals, water 
and most industrial acids. They can be used 
in temperatures as high as 250° F. 


The tire is spark-proof and non-conductive, 
insulating the truck electrically from the 
floor. Formica tires may also be made with 
embedded conductors to oo building 
up a static potential. 






Formica tires are light—one-sixth the weight 
of steel. They have a remarkable record in 
service, and their use in industry generally 
is expanding very rapidly. 


Distributed only by Divine Brothers Company 
Utica, New York, U.S. A. 


THE FORMICA INSULATION COMPANY, 4638 SPRING GROVE AVE., CINCINNATI 32, O. 
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Br ee has been our business 


for more than 1O0O YEARS 


Yes, we’ve seen a lot of changes in the brass 
industry in our century and more of experience, 
and not the least of them was in the casting of 
the metal... from the small, manually handled, 
coal-fired crucibles of not too long ago, to the 
present electric induction furnaces skillfully ma- 
nipulated through overhead hoists and pouring 
tons of metal in copper-lined, water-cooled molds. 

Producing copper, brass, bronze, nickel silver 
and other copper base metals that will fully and 
economically meet your manufacturing require- 
ments and the service standards of your product 


is the result of a far-reaching program of planned 
research and the step by step metallurgical con- 
trol of both metals and methods—from “mine to 
consumer.” 

Today The American Brass Company is In- 
dustry’s most coordinated and largest supplier 
of copper and copper alloys in the form of sheet, 
wire, rods, tubes and other shapes. Its facilities 
for serving you are outlined on the following page. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 





































SERVING INDUSTRY'S NEEDS FOR 





MANUFACTURING PLANTS 
ANSONIA, CONNECTICUT 
BUFFALO, NEW YORK 
DETROIT, MICHIGAN 
KENOSHA, WISCONSIN 
TORRINGTON, CONNECTICUT 
WATERBURY, CONNECTICUT (4) 
NEW TORONTO, ONTARIO 


WAREHOUSES 
CHICAGO 7, ILL. 1326 West Washington Blvd. 
CLEVELAND 14, OHIO 2906 Chester Avenue 
MILWAUKEE 4, WISs. 1033 West Bruce Street 
PHILADELPHIA 22, PENN. 111 West Norris Street 
PROVIDENCE 3, R. I. 200 Chestnut Street 


OFFICES AND AGENCIES 





ATLANTA 3, GEORGIA 66 Luckie Street 

BosTON 10, MASSACHUSETTS 140 Federal Street 

BUFFALO 5, NEW YORK 70 Sayre Street 

CHICAGO 7, ILL. 1326 West Washington Blvd. 

CINCINNATI 2, OHIO 101 West Fourth Street - 

CLEVELAND 14, OHIO 2906 Chester Avenue 

DENVER 2, COLORADO 818 Seventeenth Street NEWARK 2, NEW JERSEY 744 Broad Street SAN FRANCISCO 4, CAL. 235 Montgomery Street 
DETROIT 31, MICHIGAN 174 South Clark Avenue NEw YORK 4, NEw YORK 25 Broadway SEATTLE 1, WASHINGTON 1338 Fourth Avenue 
HOuUSTON 2, TEXAS 1605 Commerce Building PHILADELPHIA 22, PENN. 111 West Norris Street SYRACUSE 2, N. Y. 507 State Tower Building 
KENOSHA, WISCONSIN 1420 Sixty-Third Street PITTSBURGH 12, PENN. 1228 Brighton Road WASHINGTON 5, D. C. 1511 K Street, N. W. 
Los ANGELES 13, CAL. 601 West Fifth Street PROVIDENCE 3, R. I. 200 Chestnut Street WATERBURY 88, CONN. 414 Meadow Street 
MILWAUKEE 4, WISs. 1033 West Bruce Street ROCHESTER 4, N. Y. 183 Main Street, East MONTREAL, QUEBEC 939 Dominion Square Bldg. 
MINNEAPOLIS 2, MINN. 527 Marquette Avenue St. Louis 2, MIssouRI - 408 Pine Street NEw ToRONTO, ONTARIO Eighth Street 





DA THE AMERICAN BRASS COMPANY General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 415° 


COMPACT DESIGN 
« 
FRONT OR REAR MOUNTING 


SCREW OR SOLDER TERMINALS 


@ R-B-M announces a new and improved design of 
magnetic relays rated 10 amperes at 24 volts D. C. 
and 110 volts A.C. and 5 amperes at 220 A.C. Re- 
lays rated at one horse power single phase 110 and 
220 volts A.C. Silver to silver contacts. Self-aligning 
armature. All wiring terminals accessible from front. 
Contact arrangement—single and double pole; nor- 
mally open, normally closed and double throw. Steel 


mounting with A.C. and D.C. relay mounting dimen- 
sions interchangeable. Available in open type or with 
sheet steel general purpose enclosure. Bulletin 510 
on D.C. relays and Bulletin 550 on A. C. relays avail- 


able upon request. Write Department D 


R-B-M MANUFACTURING COMPANY 
Division of 
Essex WirRE ‘CORPORATION 
LOGANSPORT, INDIANA 










* ALLEGHENY METAL, 


time-tested stainless steel, 


the 










is produced in types and 
grades to meet any ordi- 
nary or special requirement, 
and in all necessary forms 
and shapes—backed by any 
needed assistance from our 


Technical or Research Staffs. 





* Allegheny Metal is also 
handled. and carried in stock 
by all Ryerson warehouses. 


HERE’S rue Wed. ee 
o ALLEGHENY METAL 


LL the various commercial 
grades of stainless steel have 
reason and meaning. Here’s the 
data you need to match up the 
proper grade of Allegheny Metal 
with the product whose efficiency, 


appearance or service life you want 


will FOF YO Cy, sss vos em 


ALLEGHENY LUDLUM 


STEEL CORPORATION - General Offices, Brackenridge, Pa. 











to improve . . . the problem of cor- 
rosion and heat resistance; sanita- 
tion Or maintenance you want to 
solve ... the methods of fabrication 
you need to use. You'll find this 
new 100-page Handbook an inval- 


uable mine of handy information. 
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BEHIND THE SCENE 


there’s a Torrin eton 


Eerecr IVE large scale use of DDT is best 
accomplished with an adaptation of the war- 
time “‘fog generator.” Many of these genera- 


tors include a Torrington blower wheel. 


This is another of the many ways Torring- 
ton fans and blower wheels contribute to 
modern living. Forced air increases the effi- 


ciency, usefulness, or consumer comfort of 


MANUFACTURING COMPANY, 


Aur Impeller 


countless products. Perhaps your product, 


too, can benefit by the application of this 
simple principle. Torrington’s vast practical 
experience and extensive research facilities 
can be brought to bear on your particular 
product and problems. Write us at 62 Frank- 
lin Street for a free copy of the Air Impeller 


Specification Sheet. 


TORRINGTON, CONN. 


Aiur I mpellers for Every Purpose 
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resists moisture 


plastic end cap 


improves appearance 


ainda af 


simplifies installation 


Three “PLUS” Features of the Type “P” 
Mallory Motor Starting Capacitor 


)ETTER than the standard cardboard insulated aluminum can eee | 


Send for It Today! 


) capacitor? You bet! Better in at least three different Ways: 
% | 
The moisture-proof plastic case eliminates all insulation difficulties. 
The plastic end cap improves appearance—makes it unnecessary to 


use padding to prevent rattling. 


The handy new mounting bracket speeds up installation—rules out 





the: need of insulating tubes, metal end caps, grommets and other 
extra parts. Two screws mount this capacitor to the motor frame— 
quickly and permanently! 





Available in all popular ratings, Mallory Type P Motor Starting Capacitors 





are interchangeable with standard aluminum capacitors in old style 


Everything you want to know about 
Mallory AC Capacitors. Pictures, draw- 
ings, e'ectrical characteristics, 


mountings. We will be glad to send you further information—and our 
engineers, as always, are ready to help with special problems 


See “Mallory 
on Parade” 
Booth 36 


Chicago Radio 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA Parts Show 
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“CALLING 
DR.WALTERS — 








This modern hospital equipment made from Plaskon—a melamine material—is 
molded by Watertown for the Standard Electric Time Company of Springfield, 
Mass. This is commonly used for utility rooms, diet kitchens, nurses stations, etc. 
The equipment is regularly furnished with one, two, three, or four lamps and 
y can also be equipped with a buzzer and cutout. 


Watertown, molders for over 30 years, are equipped to handle all thermosetting 

and thermoplastic moldings as well as finishing and assembly. Consult 

Watertown engineers on your plastics problems. The Watertown Manufacturing 

Company, Watertown, Connecticut. Branch office—Cleveland. Sales offices— 
y New York, Chicago. Detroit, Milwaukee and Hawaii. 


mal RRL ZZ ed eee 


AS YHE PLASTICS INDUSTRY 
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i. AN ATHLETE, it is called “STAMINA.” In a ball bearing, it is 
DURABILITY—and it is determined by the inbuilt features that 
safeguard against wear and break-down. 

The NORMA-HOFFMANN "CARTRIDGE* BALL BEARING has all these 
vital features, developed to the last degree:—wear-less, friction- 
free, all-metal seals (removable and replaceable) sealing lubri- 
cant in and dirt out, regardless of shaft angle; at least double 
the grease capacity of any other single-row bearing. A design 
that holds the grease ON THE ROLLING SURFACES, where it is most 
effective. 

Read about these, and other, valuable features of the NORMA. 
HOFFMANN "CARTRIDGE" BALL BEARING in the Catalog, sent on 
request. Or, ask our nearest office to have one of our Field 
Engineers call and explain. 


PATENTED 





NORMA-HOFFMANN BEARING CORPORATION 


STAMFORD, CONNECTICUT x Founded 1911 
Sield Offices: NEW YORK + CHICAGO « CLEVELAND + CINCINNATI « PITTSBURGH + DETROIT + LOS ANGELES « SAN FRANCISCO + SEATTLE, WASH. 
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For Refrigeration Cylinder Gloches 
TV RoC a Cyn 
GRAY IRON CASTINGS 





FREE MACHINABILITY 
DENSE NON-POROUS STRUCTURE 
ABILITY TO TAKE MIRROR FINISH 
















EATON Permanent Mold Gray Iron Castings 
fulfill every desired specification for refrigeration 
cylinder blocks. The structure of the casting is 
dense and non-porous, capable of holding liquids 
and gases under high pressure. Permanent Mold 
Gray Iron takes a beautiful mirror finish, an ideal 
characteristic for cylinder walls. Proper anneal- 
ing insures that the castings will hold size and 
not distort after machining. Free machinability 
is a desirable characteristic of all Eaton Perma- 


nent Mold Gray Iron Castings. 


Millions of Permanent Mold Gray Iron Cast- 


ings are used annually by the domestic appliance 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL OF THE QUALITY 
OF GFAY IRON CASTINGS PRODUCED BY THE PERMANENT MOLD PROCESS. 


FREEDOM FROM DISTORTION 


industries in literally hundreds of different appli- 
cations: gears, valve bodies, pump bodies, cylinder 
heads, connecting rods, valve plugs, pistons, 
crankshafts, cylinder blocks, bearing retainers, 


pump heads, and many others. 


Almost every product has one or more parts 
which could be made better from Permanent 
Mold Gray Iron. Eaton Foundry Division engi- 
neers will be glad to discuss the application of 
Permanent Mold Gray Iron Castings to your 
products. 


The illustrated booklet, ““The Eaton Perma- 
nent Mold Process,” tells the complete story of 


Permanent Mold Gray Iron. Send for your copy. 


FOUNDRY DIVISION 
9771 French Road 





MANUFACTURING COMPANY 


Detroit 13, Michigan 





SPECIAL ELECTRICAL PORCELAINS 
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is not an idle word! 









PECIAL ELECTRICAL PORCELAINS are not a 
S raw material or element like copper 
to be scooped from the earth and refined; 
nor are they ordinary porcelains. Special 
Electrical Porcelains are compounds, like 
critical alloys or plastics, formulated by 
chemists, of a wide variety of ingredients, 
to perform specific functions of electrical 
insulation. Experimenting has been done 
—and paid for. 

Scores of different formulae for Special 
Electrical Porcelains are in common use 
—to make lighting fixtures, resistors, 
heater cores, hot plates, switch parts... 
ad infinitum. 

There is a correct formula of Special 
Electrical Porcelain for your electrical in- 
sulating needs. Any of the companies 
listed will provide prompt information at 
your request. 


Sponsored by these members of the 


Ngan SeaM eee ey ae 
PONE Teste ti 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO 
: Po 


. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 
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“Hore than meets BEY E 


is built into every 


(LORD FLEXIBLE COUPLING 


BONDED RUBBER | | 






























Bouded Kubler 
FLEXIBLE 
COUPLINGS 





Ona of the duties of a flexible coupling is to compensate for mis- 
alignment, angular or parallel, between driven and driving shafts, But, unless 
it can do that with a high degree of flexibility, a strain is put on bearings 
that greatly shortens their life, reduces power, and increases cost. 


The dévelopment of a rubber to metal bond of great strength, enabled 
Lord to produce a coupling having great flexibility and high capacity. 
This design accounts for the compactness and unusually long life of Lord 
Flexible Couplings. 

Lord Flexible Couplings go even further. They effectively absorb torsion- 
al vibration, providing an even flow of power, and prevent transmission of 
sound through the shaft. Less noise, and less vibration mean better work- 
men and better work. Lord Flexible Couplings are made in seven sizes, for 
ratings up to one horse power. 


Lord Flexible Couplings are another illustration of the scientific engi- 
neering that goes into every Lord product. A generation of pioneering the 
field of vibration control with unbiased concentration on a single objective 
has made the Lord name a synonym for quality and dependability. Send 

. for bulletin 200A. 





Every genuine Lord Mounting it takes BONDED RUBBER Ze Shear 10 ABSORB VIBRATION 
carries the name ‘‘LORD" 


embossed in the rubbe ; ; 
Saha Glee tee di Pade, LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 





* BUY VICTORY BONDS, ¥* 





Originators of Shear Type Bonded Rubber Mountings 


with permanent Bit Tees 4 


PALM BROTHERS DECALS —— 


ONNA 
Insure positive identification of your products 
with Palm Brothers Decals. Easily applied to any 
surface ... thoroughly legible . . . outstandingly 
colorful, Palm Brothers Decals make instant re- 


cognition of your merchandise inevitable. Let Srila patra 


QM 4.04 
these permanent marks of distinction lay the eo ee 
CUM Te RM a) CLO 


groundwork for your increased sales. 


We will be pleased to submit samples and 
sketches without any obligation. Write today for 
our catalog. 


* Offices in all principal 
cities for your convenience. 


2 Bere eee Sk ee rae 
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This unique bolt with a “diaphragm” 
head design — making it elastic and 
self-locking — was developed for fas- 
tening tasks that must include plenty 
of vibration resistance. 

The axial spring tension of the 
“Place” type bolt head, when tightened 
to the desired adjustment, has effec- 
tively met critical problems of fatigue 
and involuntary loosening on products 
of the automotive, aircraft, tractor 
and many other industries. Important 
examples—connecting rod bolts, main 
bearing cap screws, flywheel bolts and 
piston pin lock screws. These bolts may 
be used with nuts or in tapped holes 


but should be used only where it is 
possible to tighten against a rigid seat. 

Place bolts are made of alloy steel, 
heat-treated to high physical properties. 
They can be furnished in standard cap 
screw or other bolt dimensions, as well 
as in special items for specific applica- 
tions. Write us for detailed information 
and prices. 





OTHER “NATIONAL SCREW” 
SPECIALTIES INCLUDE: 


Clutch Head Screws 
Davis Blind Fasteners 
Drake Lock Nuts 
Dynamic Lock Nuts 
Hi-Shear Rivet Pins & Collars 
Huglock Nuts 

Laminar Flow Screws 
Lok-Thred Studs 
Marsden Lock Nuts 
Phillips Recessed Screws 
Rosan Locking System 
Scrivets—Sems 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 


MAY 1946 











It’s so-o-o bigs 


It’s so-o-o smallp 










Insulation and jacketing made from Geon 


errr: spaghetti for radio hookup wire 
on the left—insulated 2,000,000 circular 
mil cable on the right — show the broad 
range of applications for insulation made 


from GEON. 


This versatility is possible because of GEON’s 
many unusual and valuable properties. Excellent 
electrical properties lead the list, of course. And 
that permits a thinner coating of insulation. 
That, in turn, means more conductors per con- 
duit or smaller holes to be bored. 
In instrument wiring it means eas- 
ier handling, faster work. Insula- 


tion made from GEON resists most 





normally destructive factors—oil and grease, acids 
and most other chemicals, ozone, sunlight, 
aging, abrasion, flexing, heat, cold, water, and 
many others. And it can be brilliantly—and per- 


manently—colored in the entire NEMA range. 


Wire insulated with GEON is now being 
made by leading wire and cable manufacturers. 
The next time you order wire—for instrument, 
industrial, domestic, or utilities wiring, be sure 
to specify wire insulated with GEON. For more in- 
formation please write Department 
D-5, B. F. Goodrich Chemical Com- 
pany,RoseBldg.,Cleveland 15,Ohio 


In Canada: Kitchener, Ontario. 


A DIVISION OF 


B. F. Goodrich Chemical Company ......2:2....« 


is 


ELECTRICAL MANUFACTURING 





~ —_—  —_ — =o —— —<— —-— ee ee a, ee Se a 


—— 





» * 


* 


ee Re Sree eS 


r % 


+ What Do You Want in a Relay?.. * 
CLARE Will “Custom-Build” lt ~* 


* 


* 


« 
a 


e Clare puts the designer in the driv- 
er’s seat. Clare Relays permit a flexi- 
bility of plan unheard of with ordinary 
relays. 


The secret? There isn’t any. It’s just 
that Clare “custom-building” makes it 
possible for you . . . with the utmost 
economy .. . to have a relay exactly 
suited to your specific requirements. 


Clare doesn’t design and manufacture 
a new relay for you from the ground 
up.. There would be no economy for 
you in that. Clare “custom-building” 
selects the proper combination of Clare 
features for the job and includes them 
in a standard basic frame that is ideal 
for the requirement at hand. 


Clare “custom-building” is a method 
of construction. It permits a wide range 
of contact ratings .. . five different con- 
tact forms or any combination of them 
... either flat or hemispherical contacts 
which may be of rare metals or special 


alloys ... coil windings to match the 
circuit and application. 


Clare Relays are built for applications 
where precise performance, long life 
and dependability are prime requisites. 
Thousands of users attest to the value 
of Clare Relays and the Clare “custom- 
built” principle. 


To “custom-build” a relay for you 
Clare engineers must know all the facts 
surrounding the requirements. Clare 
has sales engineers in all principal 
cities to show you how Clare “Custom- 
Built” Multiple Contact Relays are the 
effective answer to modern design 
problems. 


Send for the new Clare Engineering 
Data Book with its full information on 
the full line of Clare Relays and allied 
control apparatus. Address: C. P. Clare 
& Company, 4719 West Sunnyside 
Avenue, Chicago 30, Illinois. Cable 
address: CLARELAY. 


CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 


« 


Contacts are welded to nickel silver springs 
by a special process. May be of precious 
metals or alloys in 12 different standard or 
special types and sizes. 


Coil core of a.c. relays is of thin lamina- 
tions of silicon steel, riveted together. This 
reduces hysteresis and eddy current losses, 
gives large amount of power with small 
heat losses. 


High voltage spring pile-up insulators of 
special heat-treated Bakelite. Have mini- 
mum cold flow properties, low moisture 
absorption content. Permit punching with- 
out cracks or checks. 


Double arm armature assembly with stain- 
less steel shaft, operating in a marine brass 
yoke. Heelpiece, core and armature assem- 
bly of magnetic metal. 





Automatic Manufacturing Corporation, East Newark, N. J., wanted 
an insulating material with suitable power factor and resistance to 
moisture, high dielectric and uniformity, to provide permanent insu- 


lation under any operating conditions. 


After exhaustive tests, Natvar varnished kraft paper was selected. 
and is used exclusively in the thousands of these transformers now 


being shipped daily. 


lf your requirements call for insulating materials of good physical 
and electrical performarice characteristics ~ plus exceptional uni- 
formity — plus prompt delivery _ plus service, it will pay you to 
get in touch with your Natvar wholesaler or with us direct. Write. 
wire or phone. 













@ Varnished cambric — straight cut and bias 
@ Varnished cable tape 

@ Varnished canvas 

@ Varnished duck 

@ Varnished cellulose acetate 

@ Varnished special rayon 

®@ Varnished Fiberglas cloth 

@ Varnished papers 

@ Varnished tubings and sleeving 

@ Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded vinyl tubing 

@ Extruded vinyl identification markers 


Write for Catalog No. 20 





NAL VARNISHED PRODUCTS 


TELEPHONE * CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 
207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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IF IT'S A SMALL GEAR PROBLEM 


FRACTIONAL 


\ 


Hon, 


any of America’s most 

critical buyers specify 
“G.S.” when they want small 
gears. They have learned to 
depend upon our craftsmen 
for a degree of uniform excel- 
lence unequalled in the history 
of small gear manufacture. 
You see, G.S. specializes in the 
design and manufacture of 
Fractional Horsepower Gears 
exclusively! Our entire time 
and effort is devoted to doing 
this one job better. If you have 
a plan or a product in which 
the quantity production of 
precision small gears is involv- 
ed, for your own best interests 
discuss it with aG.S. engineer. 
Discover the unusual efficiency 
and economy of our methods 
developed thru a quarter 
century of intensive special- 
ization in custom-building 
Fractional Horsepower Gears. 


& [*\[R? Specialties 


ee Ta A oll Ge te 28 CIVE MANICACTHODEDS 1} ; 
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COMMON SENSE 
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ures 
Tapping P 


Why make fastenings 
the hard, higher cost way when you 
can cut assembly time and get stronger 
fastenings with P-K Self-tapping 
Screws? Like Electro-Mechano Com- 
pany of Milwaukee, for instance. 
Eleven tapping operations eliminated 
in assembly of their High-Speed 
Precision Drill Press, some of them 
at difficult angles. Losses from parts 
spoilage and broken tapsended. That’s 
common sense assembly engineering! 


It’s just good sense to take a long, 
thoughtful look at your present fas- 


tenings and fastening methods. If P-K. 


Screws can be used in your product, 
they're sure to make a better assembly, 
at real saving. In 7 out of 10 assemblies 
submitted to us, P-K Serews permit 
improvement in strength, and work- 


hour savings up to 50% 


AskaP-K Assembly Engineer 

So, _ to look over your assembly 
et and see if it’s one of the lucky 

seven. Or, mail assembly details to us 
for recommendations. Either way, it’s 
a sensible first step toward making the 
savings you're missing. Parker-Kalon 


Corp., 208 Varick St., New York 14. 


Sold Only Through Accredited Distributors 


at 


HEX 
oe = HEAD 


PARKER- MTV ee 
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Four P-K Type “U” Screws, fasten the name and speed gauge plates. 
Type “F” Screws fasten the resistor and condenser casing to the 
motor bracket, eliminate tricky tapping at an angle. Another, below 
the motor housing, acts as a hardened depth stop. Two others fasten the 
switch plate. 


wntake PO dni 








- * ‘ 
TYPE TYPE TYPE “Z” 
—” “yu” PHILLIPS 





MUTT eae TAPPING SCREWS 





A FASTENING FOR EVERY METAL AND PLASTIC ASSEMBLY 
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—but there’s no work to 


punching a typewriter’ 


fat ‘\y Swinging an air hammer spells ]-a-b-o-r to 
i" its operator. The typist’s job looks like 
child's play to him. But try pushing a heavy 
typewriter carriage back all day long, and 
you'll know you've been at work. 

American Magnesium products have 
helped ease both tasks. Air hammers, and 
many other hand tools, have been lightened 
considerably with magnesium parts. The 
typewriter roll pictured here has a feather- 


weight magnesium core. 
Manufacturers interested in 
their products with magnesium will find our 
engineers and production men ready to 
help. Get in touch with the nearby Alcoa 
office. Or write ALUMINUM. COMPANY OF 


AMERICA, 1715 Gulf Bldg., Pittsburgh 19, Pa. 


lightening 


MAGNESIUM vi Ke) PRODUCTS 


AMERICA 


SUBSIDIARY ALUMINUM 
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partners In 


e@ “Impossible” is a word that is not recognized by engineers. To dam a mighty 


river, tunnel under it or suspend a bridge across it—things such as these that once 
seemed pure imagination were made possible by instruments devised to refine 
and extend human faculties, to translate the precision of engineering thought 
into action. 

Keuffel & Esser Co. is proud to have played so large a part in making such in- 
struments widely available. In this way K & E equipment and materials have been 
partners of the engineer and draftsman for 78 years in shaping the modern 
world. So universally is this equipment used, it is self-evident that K & E have 
played a part in the completion of nearly every engineering project of any 
magnitude. Could you wish any surer guidance than this in the selection of your 
own “partners in creating”? 

Not only for construction and building, but for setting up precision machine 
tools and long production lines, in the fabrication of large ships and aircraft, 

experienced engineers know that they can 

® rely utterly on K & E transits and levels. 

C red TI n Coated lenses for increased light transmis- 

CG sion, precision-ground adjusting screws, 

chromium-coated inner center and draw 

tubes, completely enclosed leveling screws, improved achromatic telescopes—all 
these typify the advanced design of these instruments. 


... largest 
telephone system 


--. the world’s 
busiest tunnels 


Ker 


Drafting, Reproduction, 
Surveving Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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each takes a different alloy 







ee eM es 
More than 100 alloys of aluminum are 
about at Gaal available today, each with some special 


characteristics of its own. That is why selection 


A 4 Tt wa \ Tt M of the RIGHT alloy for your particular 


aluminum casting job is so important. 


fy fi ene for So why not tell Acme engineers about the 


job your product or your. part must perform. 


Your Job Let us know what strains it must meet—what 


corrosion it must resist—what impacts it must 





withstand. Then we can suggest the right alloy for 
your purpose—the alloy with the strength, the hardness, 
the elasticity that your aluminum casting requires. 


Acme Aluminum Alloys, Inc. has had wide and long 
experience in working with aluminum and its alloys, 
and has recently acquired the Cooper Metallurgical 
Laboratory of Cleveland. Thus, in the production of 
Acme Aluminum Alloy Castings the latest advances in 
metallurgical knowledges are accompanied by the 
most modern foundry techniques. 


Tell us your castings needs, and get Acme recom- 
mendations, without obligation. 








DAYTON 3, 


Fedleina700le- St Aman, Brae, Bangs tage =e 


SALES OFFICES: New York Chicago Cleveland 
Pittsburgh St. Lowis Washington Minneapolis Flint Milwaukee Denver Dellas 


OHIO 
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Products of the same reliability which protected lives 
aboard the thousands of navy and merchant ships dur- 
ing the war. The Company’s war-stimulated production 
capacity, with improved manufacturing techniques and 
pe craftsmanship, makes General Cable your 
logical socio ofysupply for All-Asbestos and Asbestos- 
VC Wire and Cable needs... Phone, write or telegraph 
the nearest General Cable office. Catalogs available for 


your advance information, 


GENERAL CABLE 


co R PORAT I 


Manufacturers of Bare and Insulated Wires and Cables for Every Electrical Purpose 
axa 
OT 


> 


Headquarters at 420 Lexington Avenue, New York 17, N.Y. General Cable Corporation Sales Offices 
are located at: Atlanta, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Detroit, Houston, 
Kansas City, Los Angeles, New York, Philadelphia, Pittsburgh, Rome, N.Y., St. Louis, San Francisco, 
Seattle, Washington, D. C. 























WAGNER Repulsion-Start Induction Motors 
Are Long-Lived, Economical, and Dependable 


Wagner type RA repulsion-start induction motors motors for the job with long life and dependability 
give years of reliable, trouble-free service, because _ built into every part. 


dependability is built into every motor. Type RA motors are available in % to 15 hp; sleeve 
Careful engineering has reduced wear, vibration, or ball-bearing; horizontal or vertical; open, drip- 
and noise of operation to a minimum. Many im- __ proof, and totally enclosed; rigid, resilient, or flange 
portant construction features such as sturdy welded mountings. 


steel frames and well-insulated windings securely <A few of the many Wagner construction features 


held in place, add to the ruggedness of the motors are shown below around a cut-away view of the 


without sacrificing compactness or efficiency. type RA. For complete description of Type RA 
Wagner type RA motors embody all the important motors, write for Bulletin MU-185, and address 
improvements in single-phase motor design. This your inquiry to Wagner Electric Corporation, 
means that the user of RA motors gets the best 6454 Plymouth Avenue, St. Louis 14, Mo. 

















WINDINGS-The windings of both 
rotor and stator are of heavily-insulated 
wire and fit the slots without crowding. 
Completely insulated and securely 
wedged into place. 


SHAFT is designed to carry mechanical 
overloads without appreciable deflection 
or vibration. 















SLOTS in rotor are 
skewed to reduce 
magnetic noise and 
variation in starting- 
torque. 






ENDPLATES are con- 
centrically machined 
and closely fit ma- 
chined frames, assur- 
ing accurate center- 
ing of rotor and uni- 
form airgap. 












FRAME-—Motor frame 
is formed from heavy 
sheet steel. Electric- 
ally welded to form 
a strong, rigid frame 
which withstands a 
considerable amount 
of abuse. 


LUBRICATION-Long- 
strand wool yarn is 
used in all fractional- 
horsepower motors. 
Oil-wells are roomy 
and the yarn supplies 
plenty of oil, assuring 
adequate lubrication 
at all times. 




















BASE is punched and 
formed from steel 
plate — unbreakable. 
Mounting slots per- 
mit shifting of motor 
for belt tightening. 





BEARINGS are steel-backed for strength 
and babbit-lined to minimize wear. 
They are diamond bored after assembly 
in endplates and have a mirror-like finish. 







M46-12 







Transformers + Indus- 
trial Braking Systems 
NoRol « Tachograph 


Electric Motors « Air 
Brakes « Brake Lining 
Hydraulic Brakes 






Soles and Service Branches: ATLANTA 3 + BALTIMORE 18 + BOSTON 15 + BUFFALO 8 +« CHICAGO 16 + CINCINNATI 10 + CLEVELAND 15 + DALLAS 1 + DENVER 2 + DETROIT 2 

HOUSTON 2 + INDIANAPOLIS 4 + KANSAS CITY 8 « LOS ANGELES 15 » MEMPHIS 3 » MILWAUKEE 2 - MINNEAPOLIS 4 » NEW YORK 7 + OMAHA 2 + PHILADELPHIA 8 « PITTS- 

BURGH 13 + PORTLAND 9 + ST. LOUIS 3 + SALT LAKE CITY 1 - SAN FRANCISCO 3 + SEATTLE 4 » SYRACUSE 2 - TULSA 3 » WASHINGTON 5 « In Canada: WAGNER ELECTRIC AT 
LEASIDE, ONTARIO— Wogner motor ports ore ovoiloble at 350 Wagner-owned and -contract repair shops. 
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FIBERGLAS se SL TYING CORDS 


DUXSEAL PLUGGING COMPOUND 
RUBBERSEAL CLOTH AND TAPE 


TRANSFORMER COMPOUNDs 
COMBINED SLO 
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OR 57 YEARS 
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MITCHELL-RAND INSULATION COMPANY, INC. 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N.Y. 


MAY 1946 








How Carp Keeps 


<A 


In electromagnetic speedometers that employ a 


rotating magnet and drag disc, changes in ambient 
temperature affect the accuracy of speed indica- 
tion as much as 25% between 0°—100°F. 


The permanent magnet “M” of the speedometer 
is coupled to a wheel of the car through a flexible 
shaft. Rotation of the magnet induces eddy cur- 
rents in the disc “D”, and as a result, it tends to 
rotate. By restraining the rotation of the disc 
with a hair spring “S”, the amount of rotation 
becomes proportional to the speed: This can be 
indicated by the pointer “P” on the calibrated 
dial scale. 


The strength of the eddy currents depends on the 
resistance of the aluminum disc. But when tem- 
perature increases, resistance of the disc increases; 
eddy currents are less; deflection of the disc is less 
and the speed reading becomes inaccurate. 


However by compensating the rotating magnet, 
accuracy of the speed indication can be made inde- 
pendent of temperature. A shunt “C” of Tempera- 
ture Compensator Alloy across the poles of the 
rotating magnet provides this compensation by 
weakening the field at low temperatures and allow- 
ing it to gain strength at higher temperatures. 


The shunt “C” can not only compensate for 
changes in resistance of the drag disc, but also for 
changes in strength. of the rotating magnet which 
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Cutaway View of 


tends to weaken at elevated temperatures. The de- - 
gree of compensation is controlled by proper de- 
sign of the physical size of the shunt of Carpen- 
ter Temperature Compensator “30”. 


For help on the application of Temperature Com- 
pensator Alloys to the solution of your design 
engineering problems, we will be glad to send an 
engineering bulletin with data on physicals. 


THE CARPENTER STEEL COMPANY-115 Bern St., Reading, Penna. 
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Exceptionally low power rates belp bundreds of New Hampshire 
industrial plants keep production cost low. 


world markets readily accessible. Thus, nor- 
mally, raw materials flow smoothly and swiftly. 


OU can count on economical power rates 
when you locate a small or medium-sized 
industrial plant in New Hampshire. You can 
count on fine transportation facilities, too, put- 
ting mass markets at your door, and making 


Count on the right sort of American born help 
here, too. Here people own their homes and 
benefit by productive gardens. They handle their 
jobs conscientiously, and like to look upon their 
ermployment as being permanent. 


Write for new industrial location book: “A Plant in New Hampshire.” 
Address Edward Ellingwood, Industrial Director, 24 State Office Building. 


Locate you! 

New Electric? 
Manufacturing 
in New Hamp 


ata 


Sy NEW HAMPSHIRE 


State Planning and Development Commission 


CONCORD, New Hampshire 
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Conductors are multiples 
of fine strands — for extra 
flexibility, freedom from 
kinking and insures high 
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Insulation is of the finest 
quality — for high dielec- 
tric strength, high physi- 
cal strength, low leakage- 


ing machine OP 
fine rope-lay annealed c 
pines to make 4 ‘rough, flexible, 
free conductor from the welding machine 


to the electrodes- 












Power Cable brings 











the po or for 
that matter tO any heavy duty portable ma- 


chine—Dredges Mining Machines, Shovels, 


Cranes, etc- Dreadnaught Cable is available 


DURABLE 


Jacket is vulcanized in lead, 














abrasion-resistan’ flexible, 
too, ye exceptionally 
strong and durable. 
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{ Distributed through wholesalers: } 
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IT’S RIGHT! 
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In the design 
and manufacture of 
your products 



















OFFERS THESE ADVANTAGES: 


LONGER LIFE. Because Kopp Engineered Glass successfully withstands 
destructive forces such as corrosion, abrasion, heat, aging—products in which 


it is used have Jonger life. 


BETTER SERVICE. The many good qualities of glass enable designers to use 
this material to improve the service and performance of their products. 


IMPROVED APPEARANCE. Kopp Engineered Glass parts frequently add to 
the appearance of the complete assembly because of the inherent beauty of | 
glass, or the uniformly clear colors of Kopp Glass when color is a factor. 


ECONOMICAL. In addition to the economy of longer life and better service, 
Kopp Engineered Glass often permits the introduction of assembly or manu- 
facturing economies that effect worthwhile savings. 


CONTROL OF LIGHT. __ If light control is a function of the glass you use, Kopp 
has a wealth of experience on this subject to place at your disposal. The trans- 
mission of infra red and ultra violet rays, beam control for concentration or 


diffusion, accurate color transmission; these are some of our specialties. 


Write for the informative booklet ‘‘Looking at Engineering Problems Through 
Glass.”’ 


KOPP GLASS iwc 


SWISSVALE, PENNSYLVANIA 
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AFTER WEAR 
(Kantlink Expanded) 
IT’S STILL TIGHT 


| because the Spring 
| Washer expanded and 
held all parts Tight 


For hEAL Bolted Security... 
A SPRING Washer is a MUST 





BEFORE WEAR 
(Kantlink Compressed) 


IT’S TIGHT 


because you wrenched 
it TIGHT 






Originators of KanTiinK the long-range spring washer 


Since the advent of the castellated nut—a fixed nut— 
research has found that eventual looseness in bolted 
assemblies will be caused by the ductility of metal— 
by bolt stretch—and by inevitable wear at every con- 
tact point of metal surfaces. 

Nut locking devices—although they may keep the 
nut from turning—do not and can not give the neces- 
sary spring action that keeps other parts of bolted as- 
semblies tight. Vibration aa stress loosen everything 




















—they always have, and always will. 

You should use a strong spring washer that expands 
as wear occurs. Expanding spring action retards initial 
wear, and then compensates for later wear to hold all 
parts tight longer. Nothing but a live spring can do this 
essential job. oe 
There is no substitute. 

For real bolted security specify Kantlinks. 
Send today for descriptive folders. 






ELECTRICAL MANUFACTURING 























Phas PROBLEMS 


pa 
pt 












si 


tii g Hie tt BD 


tet 


ide i fr 


a 


aT er 


a 


Ae 


@ For reasons of insulation, appearance, or economy, 
it is often desirable to replace metal parts with molded 
plastics parts. As a general rule, parts should be 
redesigned to take full advantage of plastics benefits 
—and with due regard to plastics limitations. 

An example is the liquid level indicator for de- 
icing fluid. This ingeniously simple aircraft instru- 
ment is an aecurate magnetic recorder. Its gear sup- 
port and housing were originally die-cast. The in- 
strument maker, Boston Auto Gage Company, 
brought to General Electric the problem of molding 
these two parts in plastics. 


Redesign of gear support from 
its original skeletal form ob- 
tained flow for the molding 


material and the required me- 
chanical strength. The molded 
plastics gear support weighs 
31 per cent less. 





G-E engineers specified a phenolic molding com- 
pound, which was approved for its resistance to de- 
icing and anti-freeze solutions. The moldability of this 
material and its inherent mechanical strength were 
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factors in redesign of the parts by G-E engineers.’ 
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REDESIGN PARTS FOR FULL PLASTICS ADVANTAGE 


Redesign of these parts for molding in plastics met 
all engineering requirements. 


G-E engineers departed 
from the flanged form of 


the metal gear housing 
and beefed up the plastics — —, (Oo 


collar for strength. And 
they introduced a new de- 
sign feature—lugs for 
wrenching. 


MOLDED 
PLASTICS 


METAL 


To be recommended for your use by General Elec- 
tric, plastics must do the same job as another material 
for less money . . . or must do a better job for the 
same money . . . or must do a job no other material 
can do. Bring any plastics problem to General 
Electric—the world’s largest manufacturer of fin- 
ished plastics parts. And get an unbiased answer 
from G. E.’s complete plastics service. “Designing 
Molded Plastics Parts’—a helpful booklet—will 


be sent to you on request. General Electric Co., 
Section I-3, 1 Plastics Avenue, Pittsfield, Mass. 


GENERAL @ ELECTRIC 


EVERYTHING IN PLASTICS 
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Reed & Prince Recessed Head Screws and Drivers compared 
with other makes of Recessed Screws and Drivers are 


AS DIFFERENT # ROM NIGHT 











DECTUSEC Any Reed & Prince 
Screw Driver or Bit fits any size 
or style of Reed & Prince recessed 
head screw or bolt. 











Carefully designed — quality built, ' 
under the supervision of Reed & Prince 
engineers — the Reed & Prince Screw 
differs from other types of recessed 
head screws. Located at true center, 
its recess automatically concentrates the 
driving force along the center-line of 
the screw. Regardless of size or style, 
the face of the driver exactly matches 
the recess, assuring equal distribution’ 
of driving power over the ENTIRE area 
of the recess. 


















“A HEAD 


of the times” 





MANUFACTURING 
Recessed and Slotted 
Wood Screws Sheet Metal Screws 


Machine Screws Stove Bolts 
Also Look for these Important Differences. 
Cap Screws Set Screws 
Machine Screw Nuts Wing Nuts : - 
siclie: aaa aces Rode Demand the Reed & Prince recess — 
Gerew Drivers and Bits your guarantee of CONTROLLED 
pecialties 


manufacture. 


MFG. CO. 


CHICAGO, ILL. 


REED & PRING 


WORCESTER, MASS. 
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FLUXMETER CLOSED a 6‘Testing magnet in 
CIRCUIT TEST an assembly similar 
to the finished unit, 


ACCURATE TESTING 
OF PERMANENT MAGNETS 


Because the permanent magnet is one of the most vital 
parts of the instrument or apparatus in which it is 
used, testing methods of the mechanical and magnetic 
properties must be comparable to the actual working 
condition of the magnet. 

Our testing department is equipped with every facil- 
ity to insure accurate mechanical inspection. Every 
magnet is tested to magnetic specifications, so that 
they will function properly in their final assembly ... 
reducing customers’ inspections. 

Fluxmeters, ballistic galvanometers, test fixtures and 
all associated precision apparatus used in testing and 
inspecting are constantly checked to maintain abso- 
lute uniformity: 

Over 24,000 applications of permanent magnets 
have been developed by Indiana Steel Products Com- 
pany, specialists in permanent magnets for over 35 
years. You are invited to consult with our engineers, 
For data on magnet applications, write for new 
“Permanent Magnet Manual.” 


Producers of “PACKAGED ENERGY” 
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6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS e SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
lat 
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ate Wired jor 2 
Ber Ter WAY9 LIVING 


The electrical wonders of today and 
tomorrow are being “Besto-Wired” because 
Besto-Wire is Asbestos Wire at its Best. 


Copper, Nickel or Monel Conductors 


R. |. INSULATED WIRE CO. Inc. 


50 Burnham Avenue 
Cranston, Rhode Island 


Manufactured in accordance with N.E.M.A. Specifications 








Copyright, 1946, by 
| Seeiote wae Co... las.. 
Crenston, 2. j. 





Approved by Underwriters’ Laboratories, Inc. 


Representatives In Principal Cities 
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Jack 8 Heintzis on the job 


| ACK & HEINTZ postwar production lines are rolling right 
now. The men who threw the rule books away, simplified 


a.—lC(“ as - ati 


designs, figured out new methods of manufacture and assem- 
bly and licked dozens of war-time production bottlenecks, 
have done it again. And here’s what we’re making: 


J &H Fractional Horsepower Electric Motors. More 
compact and lighter in weight than conventional electric motors, 
they're being built in Ys, Ya, Ys and % horsepower sizes. 





J & H Ball Bearings. Utilize the experience of 
men whose ultra high precision training makes them 
talk in 1/100,000 of an inch. You can be assured 
that there will be no better ball, and later on, straight 
and tapered roller bearings, on the market than 
those made by J & H. In fact, we make and use our 
own electronic precision measuring gages which, 
incidentally, are purchased and used by other 
manufacturers of precision products. 
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J & H Aircraft Products. We're continuing the 
manufacture of all well-known Jack & Heintz 
aircraft products— 


The 2500 volt ampere inverter that tips the 
scales at only 54 Ibs., and provides a continuous 
and dependable source of 400 cycle, 115 volt AC 
power of the quality required for aircraft, radio and 
electronic applications. 


J & H Electronic Gages. Such as the widely used com- 
parator that measures to millionths of an inch. 


J&H Engines. Now undergoing tests. Will be suitable 
for automobiles, trucks and stationary usages, and will 
deliver more horsepower per pound or cubic inch dis- 
placement than any comparable engine on the market. 


Lightweight universal aircraft electric 
starters with a heavyweight punch, capable 
ef cranking the largest engines, yet light 
enough for smaller engines. 





Yes Sil Jack § freinte is a Hho fot! \wex & WINTE PRECISION INDUSTRIES, INC, CLEVELAND 1, OHO 
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ORC) TCE 
and current leaks 
Tm 


L. high-frequency, high-voltage cir- 
cuits, current arcs right through ordi- 
nary insulation or seeps away in high 


losses. 


Specially-developed dielectrics are 
needed. One of these is Mycalex, a 
glass-bonded mica product made by 
the Mycalex Corporation of America, 
Clifton, N. J., and widely used for 
more than twenty-five years. 


But even with Mycalex there still 
remains a difficulty when building 
units in which the insulation must be 
combined with metal conducting ele- 
ments—as, for example, lead-ins or 


terminals. 


For such units you need a current- 
carrying metal that will match the 
thermal expansion characteristics of 
Myrcalex. Otherwise, unequal expan- 
sion and contraction rates will sepa- 
raté the metal inserts from the insu- 
lating material, letting oil, air and 


moisture into the electrical system. 


The metalalso mustoffer adequate 
electrical conductivity ... must suffer 
no corrosion that would reduce sur- 
face conductivity...must be work- 
able into the small sizes and intricate 


shapes needed. 


To get all these properties, My- 
calex engineers always recommend 
Monel—one of the versatile INCO 
Nickel Alloys—to ensure the depend- 
able hermetic seals they need. 


MORE AND MORE ENGINEERS 
ARE“ DISCOVERING” THE INCO NICKEL ALLOYS 


Investigate the INCO Nickel Alloys when- 
ever you have a tricky metal problem. 
Strong, tough, and corrosion-resisting as a 
group, each also offers the individual prop- 
erties so frequently needed in electric and 
electronic applications. 


* * * 
Write for your copy of “INCO NICKEL AL- 


LOYS for ELECTRONIC USES”—a summary of 


properties and recommended applications. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N. Y. 


NICKEL Alta, ALLOYS: 


*Reg. U. S. Pat. Of. 


MONEL* + ““K"" MONEL* + “S"’ MONEL* + “*R” MONEL* + “KR’’ MONEL”: INCONEL’+ NICKEL + ““L” NICKEL + “2” NICKEL 








“EXTREMELY SATISFACTORY” 


Six Monel terminals are molded into this 
Mycalex assembly for a transformer. After 
testing it for leakage, United Transformer 
Corporation reported it to be “extremely 
satisfactory for hermetic sealing purpose.” 


Because the coefficients of thermal expan- 
sion of Monel and Mycalex are so compatible, 
and because the surface conductivity of 
Monel cannot be reduced by corrosion, My- 
calex engineers recommend Monel above all 
other metals for use with Mycalex. 
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CHELSEA PROPELLERS 


‘as — in standard sizes from 12” 
eet every ventilation requirement 
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DEPEND ON CHELSEA TO DO THE JOB= 
EFFICIENTLY, DEPENDABLY...AT LOW COST! 


Based on a solid foundation of 30 years’ standard sizes—can fill all specifications 
experience in building ventilating equip- as to volume, velocity, and physical size. 
ment, the CHELSEA line of standardized In addition, CHELSEA design assures low 
propellers provides a type to meet every cost, with a minimum of care. Our en- 
need—for industry .. . institutions .. . gineers will he glad to cooperate in solvy- 
and for residential applications. ing your specific problems; inquiries are 


CHELSEA Propellers — selected from _ invited. 


CHELSEA PRODUCTS S 


InNnCORPORATEDO 
1206 GROVE STREET, IRVINGTON, NEW JERSEY 
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Opportuni 
for Indust 


The western territory served by Union Pacific is rich in count- 


less raw materials required by industry; has power and other 
necessary facilities: has a high type of native-born labor. 
Here lies the opportunity for industry to build and expand. 


Among the principal industrial tracts owned or served by Union 
Pacific are those located in, or near by, the following cities: 


Omaha, Neb. Ogden, Utah 
Council Bluffs, lowa Portland, Oregon 
St. Joseph, Mo. Seattle, Wash. 
Kansas City, Mo.-Kans. Tacoma, Wash. 
(Fairfax District) Spokane, Wash. 
Denver, Colo. Los Angeles, Cal. 
Salt Lake City, Utah Long Beach, Cal. 


As the map shows, all these cities are located on the main 
lines of the Union Pacific Railroad. 


UNION 
aN a oD 


The Progressive 





The circles on the map indicate 500-mile distribution areas. 
In normal times, Union Pacific operates a fast, merchandise 
freight (L.C.L.) service within these short-haul areas, with 
door-to-door pick up and delivery service. 


These industrial properties are improved and occupied by 


many diversified manufacturing and commercial enterprises. 


Necessary utilities are available and each tract is served by 
adequate industrial trackage. Whenever required, additional 
trackage can be provided. 


You are cordially invited to write W. H. HULSIZER, Gen- 
eral Manager of Properties, Union Pacific Railroad, Omaha 2, 
Nebraska, regarding industrial districts in territory served 
by Union Pacific. 


be Specific - 
say Union Pacific 





UNION PACIFIC RAILROAD 
The Strategic Middle Zaule 
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@ Consumers automatically associate the word 
“plastics” with shining eye-appeal and smooth- 
ness to the touch. That’s why the kind of finish 
General Industries gives to every molded piece 
is so important. It creates that really good first 
impression that shows up in consumer appeal 

. and increased sales. 

Finishing seems like a simple operation. Yet 
we give it the same infinite care that we put into 
every portion of the plastics molding process. 
Drilling, tapping, machining and the accurate 
placing of inserts, all a part of finishing, are done 


with an eye to making your product stand out in 


DEPT. ?P 


the plastics field. Even the kind of cloths and 
type of abrasives used for buffing and polishing 
are specially selected to produce the finest pos- 
sible results. 

From start to finish, General Industries gives 
your job that extra attention to accuracy and 
detail that has made us a leader in the business. 
We welcome the opportunity to consult with you 
on your plastics molding problem. You can feel 
free to call on our wealth of experience and 


special “know-how” without obligation. 


me GENERAL 


INDUSTRIES co. 


OHIO 


ELYRIA 
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Limit SW \TCHES 


/ 







MECHANICAL FEATURES 


Hardened steel parts, strong 
spring, rugged, compact construc- 
tion, wide choice of operating 
levers. Snap-Lock is guaranteed 
mechanically and electrically for 
any normal circuit application. 


ELECTRICAL FEATURES ; 


Accessible wiring connections, pure 
silver contacts, no arcing, heavy 
insulation throughout, oil and dust 
resistant case. Single pole, double 
break, double throw—positive 
lock in ON or OFF position. 


“DESIGNED 10, BE FORGOTTEN” 
Proved for 16,000,000 cycles! 


Four out of five machine tool pbiaders use Snap- 
Lock Limit Switches. On somé machines you'll 


find as many as 75 units. / 





That kind of acceptance is pfoof of dependability 
in use. But it’s no surprise tp us—we proved it to 
ourselves first—by putting a Snap-Lock on break- 
down test. The test machine got tired after 16,- 
000,000 cycles—the Snap-Lock was still going 


strong! 






SNAP-LOCK SNAP-LOCK 
MOTOR STARTER SWITCH CONTROL STATION SWITCH 


Capacity to 2% H.P.—A.C. For any number of units— 
or D.C. Flush or Surface mounting. 


That’s why we say, when you're looking for a 
dependable limit switch—look to Snap-Lock. May 
we help you engineer them for your particular job? 


Bulletin EM-42. 






Cae 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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REDUCED TIME 
and COST of Development 


Designing this connecting rod required considerable 
experimenting. With Solar precision casting, a simple al- 
teration of the mold permitted a change in dimensions 
as the design developed. Expensive machining or forging 
was unnecessary. Asa result, several months were saved, 
and development costs were reduced 80%, 


SAVED 69% by 
Eliminating Machine Operations 


These spring clamps were formerly machined from bar 
stock. This involved turning, milling, 


boring, brazing, and tapping. Now they are Solar preci- 


drilling, counter- 


sion cast to exact size, and the only machine operations 
required are cutting and tapping. By reducing machine 
operations, the cost of each clamp was redyced 69%. 


CUT REJECTS 
from 90% to 1% 


This aircraft hydraulic con- 

nector fitting had to withstand 

an air pressure of 100 pounds per sq in. without leaking. 

Weight limitations made it imperative that aluminum 

be used. When produced by sand casting, 90% of the fit- 

tings were rejected after machining because of porosity. 

With Solar precision casting, less than 1% were rejected. 
The saving in cost was approximately 60%. 


bee 





PRECISION CASTINGS 


A DIVISION OF SOLAR AIRCRAFT COMPANY 


1808 Grand Ave. 
Des Moines 5, lowa 


60 E. 42nd St. 
New York, N. Y. 











For Economical 
Precious Metal 
Performance 


Overlay, precious metal: 
one side or both sides, 
any thickness 


Base metal, steel, copper 
nickel, etc. 


~-- USE 


You simply can’t beat General Plate Laminated 
Metals for solid precious metal performance at 
low cost. : 

Combinations of thin layers of precious metal 
permanently bonded to heavier base metals, they 
give you all the performance characteristics of 
solid precious metals yet you only pay for the thin 
layer of gold, silver, etc., plus the low cost of the 
base metal backing. 

Typical application for General Plate Laminated 
Metals are electrical equipment, chemical appara- 
tus, instruments, mobile equipment, aircraft, 
signal apparatus and electronic devices. Their 
advantages include economy, better electrical 
performance, high corrosion resistance, ease of 


GENERAL PLATE Laminated Metals 





fabrication, workability and long wearing life. 

Base to base metal combinations are also avail- 
able for those applications where single base 
metals do not provide structural, mechanical or 
performance requirements desired. 

Find out about General Plate Laminated Metals, 
today. They are available in sheet, wire and tube 
form or as fabricated assemblies. Write. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, lil.; 2635 Page 
Drive, Altadena, California; Grant Bidg., Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 
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Ai ENTIRELY 
cs MAGNETIC 


A MAGNETIC-HYDRAULIC TIME-DELAY 


Where specified, HEINEMANN Circuit Breakers have a true inverse time delay in a hermetically 
sealed unit which allows passage of inrush current. Continued overload, however, opens the 
breaker in time inverse to the ratio of the current. Breakers are made with time-delays closely 
matched to customers’ specifications. 


B HIGH SPEED LATCH 


This latch mechanism operates with the least amount of friction and greatest speed of any latch 
known. It performs two functions, opening the breaker with the least mechanical delay, and 
opening it independently of handle operation. It functions only under overload or short circuit 
conditions. 


C MAGNETIC HIGH SPEED BLOWOUT 


This blowout adds speed to the arc interruption. Individual arcing chambers carefully insulated 
from each other have magnetic blowout contacts mounted in them. As the value of the cur- 
rent to be interrupted increases, the quenching effect becomes greater, due to the intensified mag- 
netic blowout field. 


Send for NEW Catalog Showing Complete’ Line and Engineering Data . 


















Meets your customer’s demand for color 


For the first time, here is a shock-resistant, 
thermosetting plastic available in brilliant, 
permanent color. This color will help sell 
household appliances because housewives 
want brighter, more cheerful-looking 
kitchens and laundries. 

During the war Cyanamid developed 
this special impact-resistant MELMAC* 
molding material for hospital trays, food 
service, and various industrial uses. It was 
made in black, brown, and white. In addi- 
tion to strength, it had the advantages of 
being lightweight, chemically inert, odor- 
less, and tasteless. Its superior electrical 
characteristics developed its use in the 
industrial field for circuit breakers, insu- 
lation on electric motors, mining machin- 
ery, and similar uses. 


At the end of the war, to this same 






molding material, Cyanamid added color 
for consumer appeal! Today, many mod- 
ern, practical products are being molded 
of this new MELMAC plastic. It is available 
in red, blue, green, ivory, white, brown, 
and black, for such applications as table- 
ware, food trays, vacuum cleaner housings, 
refrigerator and stove parts, syrup dis- 
pensers, germicide containers, bottle 
warmers, and many new applications. 

We shall be glad to work with you in 
planning new products and new business 
with MELMAC 3020, the colorful, impact- 
resistant plastic. *Reg. U. S. Pat. Off. 


AMERICAN CYANAMID COMPANY 
PLASTICS DIVISION 


30-36 ROCKEFELLER PLAZA . NEW YORK 20, N. Y 


VACUUM CLEANER HOUSINGS molded of this chopped-cotton-fabric- 
filled MELMAC are light in weight for ease in handling, impact- 
resistant to withstand bumps or knocks, have excellent insulating 
roperties for electrical safety, and can be streamlined for 


COLORFUL, impact-resistant iron handles are now a possibility with 
MELMAC plastic 3020. This material will not support combus- 
tion and has good arc resistance. Colors help sell household 
appliances because housewives demand color in the modern 
scheme of things. 









REFRIGERATOR TRAYS, high-chair trays, and drain boards molded 
of MELMAC plastic are resistant to water and staining, are 
odorless and tasteless, smooth and pleasant to handle. They can 
be molded in a variety of colors to harmonize with color schemes. 





Beetle - Melmac - Melurac 














Washing machine agi- 
tator molded by Eclipse 
Moulded Products Com- 
pany. Speed Queen 
Washing Machine 
through courtesy of Bar- 
low & Seelig Mfg. Co. 
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Automatic Reset 


KLIXON 
PROTECTORS 





Manual Reset 





Safeguard Electrical Equipment from Burnouts Caused 
by Overloads or Overheating 











KLIXON SAFE 
Motors, transformers, solenoids and adjustable transformers as well as SUCH EQUIPMENT; 
other types of electrical equipment are often overloaded and become so — TAS... 





overheated that they burn out. Yet most burnouts can usually be pre- 
vented byincorporating Klixon Protectors 
into this type of equipment. 
Simple, compact, foolproof Klixon Protec- 
tors take into account all factors that 
cause overheating and “open” the circuit 
whenever the temperature nears the dan- 
ger point. When the equipment cools 
to a safe operating temperature the 
protector “closes” the circuit again 
either automatically or by manual reset 
depending onthe type of protector used. 
Get burnout protection in your equip- 
ment with Klixon Protectors. They'll 
cut repairs and replacements . . . save 
you money by keeping equipment op- 
erating. Many sizes and ratings avail-. 
able to meet practically all require- 
ments. Write for information or — 
engineering assistance. 
SPENCER THERMOSTAT COMPANY 
105 POREST STREET 
ATTLEBORO, MASSACHUSETTS 





ADJUSTABLE 
TRANSFORMERS 
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Here is another “first” for Molded Products. The equip- 
ment... experience ... skill... and “know-how” 
needed to cope with such unavel assignments are 
available to you. Submit your plastics problem or prod- 
uct to: MOLDED PRODUCTS CORPORATION, 4533 W. 


Harrison St., Chicago 24, Illinois. « Compression, Injection 


the readyeling Debs! of the completed product. and Transfer Molding. ; *Molded for Admiral Corporation 


Oo er RBS 


-MOLDED Nip PRODUCTS 
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Looking for 
Allover 





Improvement ! 
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Try Plastics molded with Heatronics 


This radio housing is a shining exam- 
ple of what you can accomplish with 
Heatronics (radiofrequency pre-heat- 
ing). Molded conventionally, it was 
formerly produced in a 200 ton press. 





Now, with the higher plasticity and 
easier flow Heatronics gives us, we 
use only 150 tons of pressure. Result: 
a piece with better cure, uniform den- 
sity, better mold finish, less internal 
stress, and every strength factor ma- 
terially increased. 


Complete information on Hea- 
tronic molding and what it can do 
for you is readily available here at 
Kurz-Kasch—and so is a complete 
custom molding service specializing 
in compression and transfer molding. 


We're physically equipped to handle 
every detail of your job under one 
roof, With this plant capacity goes 
experience going back to the birth of 
the plastics industry—a solid founda- 
tion on which to build today’s im- 
provements. 


We're specially qualified to talk 
Heatronic molding with you too, 
since we pioneered Heatronic tech- 
niques in plastics. Just put any or all 
of your questions about plastics up 
to a Kurz-Kasch engineer! 


Kurz-Kasch 


For Over 29 Years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York @ Chicago ® Detroit 


los Angeles * Dallas © St. Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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Center Contact, developed by 
Federal, now is standard for the 
extensive line of FTR Selenium 


Rectifier Stacks —at no extra cost. 


This type of construction... a not- 
able advance in rectifier design... 
eliminates all pressure on the rectify- 

ing area . . . provides an overall pro- 
tective coating of the stack against 
MESO e oA lalla etal ee 
TT hoe ema mele ml) 


Tal etait mele 


These features offer a new high in effi- 
ciency...assure continuous dependable 


performance. 


For small size and light weight . .-. over a 
wide range of loads... choose ‘‘the rectifier 
with the Center Contact”... for when you 
specify Federal Selenium Rectifier Stacks, you 


specify long-life and trouble-free operation. 


See Federal first for Selenium Rectifiers . . . first 


in the field and standard for industry. 
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International Standard Electric Corporation New vy g F FE 


























W.E. SCHADEWALD 
Foreman, 
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EYE. manufacturing company 
is no more than a group of 
individuals working on various 
phases of the same job. A com- 
pany is os capable, as ingenious, 
as easy to work with as the indi- 
viduals who make it up—no more 
—_no less. With this in mind, we 
present Our Company: 
These are the men who pio- 
neered—variable frequency mo- 
tors . +> replaceable “capsule” 
bearings... snap ring construction 
for easy disassembly ...-- who de- 
sign and build our automatic 
winding and special purpose pro- 
duction equipment... who operate 
our factory on an up-to-date and 
progressive basis with “improve” 
constantly in mind. 
When you buy an Eastern Air 
Devices product, this is the or- 
ganization behind your job. 


EASTER 


583 DEAN STREET * 


Fractional Horsepower Motors and Blowers 





N AIR DEVICES INC. 


BROOKLYN 17, N. Y. 
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( A AC-DC END PLATE DESIGN 
P Ail Ve AC PLUNGER STOP DESIGN 


<——— BRASS GUIDE TUBE 








Type 39. Phil-fad 



































































Part 39 Cll 5 6 0 CZZIZALL AAI PLUNGER STOP 
45 : SOQda? | 
"nn ote Orn SHADING COIL | 

CHICAGO, aaa * * PLUNGER 

y IRON TO IRON 
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DESIGN MEANS 
PHIL-TROL ACTUATORS con 
GIVE YOU MORE POWER | 


Actual pull tests... made on production samples... show that 
Phil-trol Actuators (solenoids) develop as much as 50% more 
power than ordinary solenoids of the solid frame type. 

This increase in power is produced by exclusive Phil-trol design 
and superior quality of construction which make Phil-trols un- 
usually adaptable for industrial uses. 


CHECK THESE CONSTRUCTION FEATURES OF SOLID-FRAME PHIL-TROLS: 


COK FORM 


Frame Construction—One piece, %” iron, annealed at 1400° F., 
furnace cooled. The frame is dovetailed and staked into the end 
plate, an exclusive Phil-trol method that assures a secure bond, 
adds mechanical strength and increases the efficiency of the 
magnetic path. 


Plunger and Plunger Stops—Made from specially processed steel, 

YW soneaied for increased efficiency. Available in three types of end 
—— (1) Flat end type “X” for A.C. Phil-trols has high seal-in 
pull... highest seal-in pull when used on D.C. Phil-trols; (2) 
90° conical end plunger “W” for D.C. Phil-trols only ... has 
good pull and average seal-in factor; (3) 60° conical end plunger 
“Y” for D.C. Phil-trols only . . . greater pull at beginning of stroke 
than 90° plunger. 


Coil Construction—Standard coils are precision wound on fiber 

Y bobbins. Wire is highest grade enameled copper. Coils are thor- 
oughly impregnated with best insulating varnish. For high tem- 
perature applications, special magnet wire and inorganic varnish 
impregnation is used. Complete coil data and part number are 
specified on coil. 





Plating—Entire frame and plunger stop are cadmium-plated to 
withstand 200 hour salt spray test. Plunger is polished chromium- 
plated for smoothest possible action. 


There are five standard sizes of solid-frame Phil-trols. They are 
denoted as Types 38, 39, 40, 41 and 42. Each is supplied in any 
of the usual commercial A.C. voltages and frequencies, and in PHILLIPS CONTROL CORP. 
D.C. voltages. In their standard form, Phil-trols are for ‘‘pull’’ 
applications only. They may be converted to the ‘‘push” type 612 WN. MICHIGAN AVE., CHICAGO 11, ILLINOIS 
with only slight loss of efficiency. 
If you have a solenoid problem, it is probable that one of the 
five standard types of Phil-trols will meet it. If not, we are ready 
to design to your specific requirements. Our engineers, located 
in principal cities, will be pleased to assist you. Write: 
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MECHANICAL LATCH-IN_ 
ELECTRICAL RE-SET TYPES 


e Contacts “remember” which e Ideal for battery circuits. Con- 
coil was last energized —by inter- tacts “stay put” without consum- 
locking mechanically in position ing any power. 


until they are released by energiz- e Standard and midget types for 


either AC or DC, and with any 


e Will not open in the event of required contact or mounting ar- 


ing the other coil. 


- power failure. rangement. 
STRUTHERS-DUNN, Ine., 1321 Arch St., Phila. 7, Pa. 
ATLANTA*+ BALTIMORE * BOSTON *BUFFALO+CHICAGO*+ CINCINNATI + CLEVELAND *+DALLAS 


DENVER*+ DETROIT*+HARTFORD*+ INDIANAPOLIS * LOS ANGELES* MINNEAPOLIS *® MONTREAL 
NEW YORK e+ PITTSBURGH + ST. LOUIS + SAN FRANCISCO SEATTLE + SYRACUSE * TORONTO 
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More Efficient Production = Better Finished Product 


One of the latest Amphenol developments is a loop winding equipment. Best of all, it can be heat-treated 


for self-supporting coils and the finished coils may 
be heat-sealed to mounting boards — no cementing 
or stitching required. Copolene insulation is non- 


a 
& 
antenna wire insulated with low-loss Copolene. ’ 
& 
compares favorably with that of conventional wire . hygroscopic — saves labor and cost of impregnation 
a 
rs 
8 
8 
a 
a 


The production advantages and the electrical 
superiorities of this wire are many, and the cost 


commonly used for the purpose. with lacquer or waxes. 


The Copolene dielectric acts as a flux during Radio set manufacturers and coil winders have found 


it profitable to take advantage of this new wire. 
Write today for complete information. 


soldering operations — no stripping is necessary. 
It remains flexible and is easily wound on coil- 



















Basket-Weave 
Type 


Other Special Properties of Amphenol 

Loop Antenna Wire: 

Physical — Impervious to oil, solvents, 

moisture, sunlight * Remains flexible 

down to —70°F. * #24 solid wire, 

‘ covered with Copolene in wall thick- 

S nesses of .005”, .010", .015"’ and .020° 

Other wire sizes and dielectric wall 

in production or available on 4 
order. ) 

Lower distributed capacity ; 

than cotton or paper cov- | 

ery foot spark tested * | 

power factor of .00035 | 

dielectric constant of 


f Supporting, 
eat Sealed 










AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 
In Canada + Amphenol Limited + Toronto 


COAXIAL CABLES AND CONNECTORS © INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT © ANTENNAS © RADIO COMPONENTS © PLASTICS FOR ELECTRONICS 


MAY 1946 





89 


OH MITE 


OFFERS THE WIDEST, MOST COMPLETE 
RANGE OF TYPES AND SIZES IN 


CLOSE CONTROL Rheostats 


































10 Wattage Sizes from 25 to 1000 watts, 
from 1-9/16" to 12” Diameter, with Standard o 
Special Features, with Uniform or Tapered 
Windings, in Stock or Special Resistances, 

in Single, Tandem or Concentric Units. 


Only Ohmite provides such a wide range of types 
and sizes ... to give you a quick and correct answer 
to your Rheostat needs. Stock models in 25, 50, 
100, 150, 300, and 500 watt sizes in a wide range 
of resistance values. 


All models have the time-proved features of Ohmite 
design—the pioneer design that revolutionized 
rheostat construction. Every Ohmite unit assures 
permanently smooth close control . . . under every 
operating condition. 


Get the benefit of Ohmite experience in countless 
applications. Let Ohmite engineers’ cooperate in 
solving your rheostat control problems. 


OHMITE MANUFACTURING COMPANY 
4805 FLOURNOY STREET, CHICAGO 44, U.S.A. 


* * * 


VISIT BOOTH NO. 72 AT THE RADIO PARTS AND 
ELECTRONIC EQUIPMENT CONFERENCE AND SHOW 
HOTEL STEVENS, CHICAGO, MAY 13-16 


Send for Catalog and 
Engineering Manual No. 40 


Write on company letter- 

head for this valuable 

Fa : helpful guide in the selec- 

Ae ZY a wtth tion and application of 
rheostats, resistors, tap 


switches, chokes ond 


RHEOSTATS ¢ RESISTORS © TAP SWITCHES cttenvotor 
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NON-FERROUS 


z I % P mi FS BEFORE SCOVILL: This base part of a sur- 


gical instrument was formerly made from 
sand castings. Grinding and buffing costs 
ran high and defects uncovered by these 


When SCOVILL becomes your METAL-PARTner finishing operations caused about 10% re- 
QUALITY GOES UP, COSTS STAY DOWN jections. Complaints about the inability 


of the chrome plating to stand up under 


ON CHROME-PLATED PARTS like these. repeated sterilization were serious. 


TALK IT OVER WITH 
SCOVILL. Maybe your brass, 
aluminum or other non- 
ferrous metal parts can be 
improved in quality or 
lowered in cost by a similar 
change to another method 
or design. Our long forging 
experience may be of value 
to you. Investigate whether you, 
too, can benefit from making Scovill 
your METAL-PARTner. Fill in the 
coupon and mail it today. Scovill 
Manufacturing Company, Water- 
bury 91, Conn. Export Department: 
405 Lexington Ave., New York 17, 
New York. 


AFTER SCOVILL: With Scovill forgings, the customer saves approximately 
6¢ per piece in finishing costs alone, reduces rejects to zero. And because the 
dense structure that results from forging permits better chrome plating, the 
customer has an improved product at lower cost. 


Please send me information eet oe metal-working facilities. 
0 


I am interested in non-ferrous 


in rgings for the applications SCOVILL MANUFACTURING COMPANY 
ec 


Forgings Division 
(Aircraft (Fire Extinguishers 18 Mill Street 

() Automobiles (C)Household Appliances 
(Band Instruments (Industrial Instruments 
C)Blow Torches (Plumbing Goods 

(() Cameras (Pumps 
()Communication Equipment CValves 

[jCompressed Gas Cylinders (Welding Equipment 


Waterbury 91, Connecticut 


Other applications.........c.cssssssemse ‘ 
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Softness and resistance to 


fatigue are important factors 


— with light pressure demands a gasketing 
material with a carefully prescribed degree of soft- 
ness. Too hard a material may leak, fracture a sealed 
element such as glass, or buckle light stampings. Too 
soft-a material may fatigue quickly or be permeable. 

Thus the ideal gasketing material for light pressure 
sealing must first of all be both impermeable and soft. 
It must also be lastingly resilient and capable, when 
necessary, of withstanding frequent making and 
breaking of the seal. And finally, it should be non- 
extruding for applications, such as for instrument 
cases, where finished appearance is important. 

Armstrong’s Cork-and-Sponged-Rubber Composi- 
tions meet all these requirements. Their cork content 
contributes true compressibility and controls side flow. 
In them, much of the cellular space found in straight 
sponged rubber is filled with cork particles. Thus they 
resist fatigue and resultant crushing or flattening. 
This makes them especially suitable for sealing in- 
spection and loading doors. 

Each of Armstrong’s Cork-and-Sponged-Rubber 
Compositions is impermeable. For use where oil re- 
sistance is not important, Armstrong’s RK-372 is 





ARMSTRONG 'S 


GASKETS - SEALS : PACKINGS 


A) 











Cork Compositions i Cork-and-Synthetic-Rubber Compositions 









Synthetic Rubber Compounds e Cork-and-Rubber Compositions 









Fiber Sheet Packings a Rag Felt Papers e tite Lee as 





SEALING WITH LIGHT PRESSURE 


recommended. For normal oil resistance, DK-149 is - 





used; for maximum oil resistance, NK-730. These 
compositions will compress from 25% to 40% under 
a load of 50 pounds per square inch. 

Seemingly minor details often influence the choice 
of a sealing material. We suggest, therefore, that you 
discuss your problems with an Armstrong Gasket 
Engineer before you set up specifications. His counsel 


is backed by our 34 years of gasketing experience plus 


our wide-range line of standardized materials. 

If you prefer, send us drawings and details of your 
application. We’ll gladly give you unbiased recom- 
mendations. There’s no obligation, of course. 





SEND FOR FREE BOOKLET 
For specification and application 
data on Armstrong’s more than 
50 resilient sealing materials, send 
for a free copy of the latest edition 
of ‘Gaskets, Packings, and Seals,”’ 
twelve pages of helpful informa- 
tion. Address Armstrong Cork 
Company, Gaskets and Packings 
Department, 9505 Arch Street. 
Lancaster, Pennsylvania. 
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OVERNMENT OWNED SURPLUS CINCINNATI CENTERLESS GRINDERS: Model No. 2 located in 
= Detroit, Chicago, Cleveland, Boston, Philadelphia and 
New York; Model No. 3 located in Detroit, Chicago. 


PRODUCTION EQUIPMENT Cleveland, and Boston Regional Ofices 














Do you need addi- 
tional machine tools for new 
eaten - . - or to speed up old? 

housands of machine tools, like these grinders, 
are surplus and available to you at low cost. The equipment 
is modern; much of it unused, some only slightly used. Look.today 
for places to use this equipment. You will Se rendering a vitally important 
service—not only to yourself as a producer and taxpayer—but also to the 
country as a whole. These tools must go to work to produce badly needed peace 
time products. 


ee ee SR a ee ee eee 


MAIL TODAY 








To War Assets Administration: 


Please send me information on the availability of the follow- 
ing types of grinders: 





' 
j 
i 
I 
4 
i 
! 
1 
I 
MAKE MODEL SIZE 1 
I 
i 
ie ate aca @.4: 0. bxrende acdacahme2 ~c0 Ga ee Centerless grinders ! 
i { 
: ee eats aikite Ys @ wip eit aoe Louel Bench grinders 
grinders ‘ 
BROWN-BROCKMEYER: 2-wheel, electric bench grinders i (other) ! 
in 8" and 10" wheel sizes located in San Antonio i 
Regional Office of War Assets Administration. | 
1 Name...... . hsb Seopa ics SAD eal ' 
| ' 
VETERANS OF WORLD WAR Il 1 
To help you in purchasing surplus property, veterans’ j Firm.......... 
units have been established in each War Assets Ad- i 
minis*ration Regional Office. ! 
i PIE hia vip sai 4s 08s ; i sh ee ea ath sale aes 1 
1 
' i 
I 
PRY ec ecccneeeens sarc hada SER ea aac ow ehoes 
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RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta - Birmingham - Boston - Charlotte - Chicago - Cleveland - Dallas - Denver 
Detroit - Helena - Houston - Jacksonville - Kansas City, Mo. - Little Rock - Los Angeles - Lowisville 
Minneapolis - Nashville - New Orleans - New York - Oklahoma City - Omsha - Philadelphia 
Portland, Ore. - Richmond - St. Lovis - Salt Lake City - San Antonio - Son Francisco - Seattle - Spokane — 
Cincinnati - Fort Worth (Telephone 3-5381) 



















AUTOMATIC BED TYPE MILLING MACHINES 
Models 1-12 and 1-18, located in New 
York, Detroit, Cleveland, Chicago, 
and Boston Regional Offices. 


COLD SAWING MACHINES, CIRCULAR 


114" to 21" capacity, in standard 
models of well known makes, located 
in Detroit, Chicago, Cleveland, Phil- 
adelphia, Boston Regional Offices. 


VERTICAL & HORIZONTAL DRILLING MACHINES 
Special Kingsbury type machines lo- 
cated in Boston, Chicago, Detroit, 
Philadelphia, Richmond, St. Louis 
and, in limited quantities, other 
Regional Offices. 


War ASSETS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 
Offices located at: Atlanta - Birmingham - Boston - Charlotte - Chicago - Cleveland - Dallas - Denver 


Les Angeles - Lovisville 
Omaha - Philadelphia 


. 


Detroit - Helena - Houston - Jacksonville - Kansas City, Mo. 


Minneapolis - Nashville - New Orleans - New York - Okichome City 
Portland, Ore. - Richmond - St. Lovis - Salt Lake City - San Antonio - San Francisco - Seattle - Spokane 
Cincinnati - Fort Worth (Telephone 3-5381) 





PRECISION BORING MACHINES 
Both single and double end types 
located in Detroit, Chicago, Boston, 
Cleveland, Minneapolis, Kansas City 
and, in lesser quantities, other 
Regional Offices. 


LATHE, MULTIPLE SPINDLE, AUTOMATIC 
VERTICAL CHUCKING 
Largest inventories located in Boston, 
Chicago, Cleveland, Detroit, New 
York and Philadelphia. 

















































































MODERN MACHINES ...MANY 


MODELS...STANDARD MAKES Gear Tooth Finisher 


These machine tools must go to work. You need the profits. 
America needs the production. Taxpayers need maximum recovery 
to the government of their original cost. On hand, at every War 


Assets Administration office in the U. S. there are hundreds of Gear Tooth Shaver Rotary Type 
these machines. Nearly every category of modern production Grinder External Cylinder— 
equipment can be obtained at low cost. You have a unique oppor- Plain 

tunity to initiate new enterprises or modernize old . . . and at the oo 


same time do your country an important service. Check this partial 
list over carefully for equipment you can use. Then write, wire, or 
phone your nearest War Assets Administration office for detailed 
information, or if you prefer mail the coupon. 


CHECK LIST OF SPECIAL MACHINE 
TOOL BUYS! 


Here are a few of the many thousands of machine tools available through 
War Assets Administration. 


























oe Quantity 
MACHINE (Function) | TYPE SIZE OR CAPACITY Available 
. | Now 
=< | Bering, Drilling & 
Milling Horizontal Under 3" to 6" 
Boring & Turning Drills | Vertical Under36"to120"Swing 683 
Boring Fixed Rail Tank 
Mill Vertical 87 
Precision Boring Horizontal bridge— 
Machines single end Under 8" to 14" 486 
Horizontal bridge— 
double end Under 8" to 14" 226 
Drills Box column— Under Yo" Cap. 
single spindle Up to 22" Swing 287 
Yo" to 1" Cap. 
16" to 24" Swing 187 
Round column— Under Yo" Cap. 
single spindle Up to 22" Swing 738 
Yo" to 1" Cap. 
16" to 24" Swing 1163 
Sensitive Floor & Under Yo" Cap. 
Pedestal Box column 12" to 22" Swing 933 | 
Yo" to 1" Cap. 
16" to Over 24" Swing 1875 
1" Cap. and over 
24" Swing and over 434 | 
Sensitive Floor & Ped- | Under Yo" Cap. 
estal Round column 12" to 22" Swing 384 | 
Yo" to 1" Cap. | 
Under 16" to 24" Swing 1131 | 
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EXPEDITING Salata Ci Y 













Use this coupon to conserve your time. Print in a brief description of the make, 
type, model, and size of machine in which you are interested. We will 
determine in advance our stock situation on the machines and inform you 
quickly. No obligation, of course. 


To War Assets Administration: Do you have in surplus stocks the 
following machine tools? Where are they located? What is their condition? 


Ty fag os 0 c's bn snc eAWOMDs o's 0.00 0s INOUE as 56 OL nde ee rece 
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Gear Cutters 


MACHINE (Function) | 


Gear Tooth Lapper 





TYPE 


Sensitive Floor & 

Pedestal Upright Type 
—Box column 

Sensitive Floor & 
Pedestal Upright Type 
—Round column 






Up te 28" Swing 






Up to 28" Swing 
Up to 32" Swing 





Spec. Kingsbury Way 
& Vertical 






Horizontal 4" to 16" Cap. 
Vertical—Universal Under 16" Diameter 
External & Internal Up fo 40" Diam. 





Spur—External only 

Spur & Helical— 
External & Internal 

Spur & Helical— 
External only 





Up to 25" Diam. 


Bevel Type not incl. 
Plainer Type Str. Bevel 

Generating Type 
Grinding 

Formed Wheel Type 


External only 
Comb. External & 
Internal 





Up to 36" Diam. 






Centerless—Iinternal 


All sizes 


Internal Cylinder— 
Hydraulic Feed Up to 42" Swing 
Internal Cylinder— Under 12" Swing 


Internal Cylinder— 

Auto. Siz. Comb. 

Hole & Face 16" Swing and over 
Internal Cylinder— 

Auto. Siz. Planetary 

Type Under 16" Diam. 
Internal Cylinder— 

Auto. Siz. Centerless Up to 28" Diam. 


Surface—Horiz. Spindle 

Rotary Table All size table diam. 
Surface—Vertical Sin- 

gle Spdi. Rotary Table 12" te 48" Table Diam. 


Surface—Reciprocating 
Horiz. Spindle— 12" length work cap. 
Hand Feed and over 
Surface—Reciprocating 
Horiz. Spindie— Under 18" to 120" 
Power Feed length work cap. 


Thread—External only All sizes 
Thread—External & 


Internal 8" Cap. and over 
Tool & Cutters— 

Universal All sizes 
Drill All sizes 
Single Point Tool All sizes 
Bench—Double End All sizes 
Bench—Single End Up to 8" Wheel diam. 
Floor—Double End 

—Dry Up to 24" Wheel diam. 


Floor Comb.— Wet & Dry 10" to 16" Wheel diam. 
Bench Floor & Snag 

—Swing Frame 
Comb. Grinder & Buffer 


* 
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GOVERNMENT-OWNED 
SURPLUS PRODUCTION 
EQUIPMENT 


1 
| 
| 






CHECK AND 
MAIL TODAY 





To War Assets Administration: 
Without obligation, please send me the following information on lathes: 


MAKE MODEL SIZE 


Speed Lathes 


Multi-cut Lathes [) 


=) 


mn 


Other types 


Name. 


Firm 


Address 


City 
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OFFICES LISTED BELOW 
RECONSTRUCTION FINANCE 


War AsSsETS AD 


Offices located at: Atlanta - Birmingham - Boston - Charlotte - Chicago - Cleveland - Dallas - Denver 

Detroit - Helena Houston Jacksonvile Kansas City, Mo. Little Rock - Los Angeles Louisville 

Minneapolis - Nashville - New Orleans New York Okiahoma City Omaha Philadelphia 

Portland, Ore. - Richmond ~- St. Lovis - Salt Lake City - San Antonio - San Francisco - Seattle - Spokane 
Cincinnati - Fort Worth (Telephone 3-5381) 











¥o TO 5S H.P. 
STANDARD MAKES 
AT LOW COST 


Speed Lathes like this are just one of dozens of kinds of 
modern machine tools now available from government sur- 
pluses. For instance look at the equipment shown on the 
three preceding pages. Of immediate machine tool needs, 
there is scarcely one which cannot be met quickly, and at 
low cost, from War Assets Administration stocks—and addi- 
tional equipment is being declared surplus regularly. One of 
industries’ and government’s major post war tasks is to put 
this equipment to productive use quickly. More specifically 
—where can you use one or more of these speed lathes profit- 
ably? Find out today and contact any War Assets Adminis- 
tration Office. 


WHERE SPEED LATHES ARE! 






















W.A.A., 

Regional Office 2 HP— Ya to 1 HP 1 to 3 HP 3 HP+ 
Detroit 204 231 147 22 
Chicago 97 86 87 65 
Boston 33 .. Se ee =e 
Cleveland 57 32 19 ey ah 
New York 6 bccn ss - =>. 4g con 
Denver 11 rs Peg le oe ee 
St. Louis 155 sas err ey 
Minneapolis 67 14 6 

Spokane 3 | eee ee ee 









These Reid lathes may be 
stripped and reteoled for 
any special kind of small 
production work. Machines 
located principally in Bir 
mingham, Boston, Chicago, 
Cleveland, Detroit, New 
York, Philadelphia, Rich- 
mond and St. Louis Re 
‘gional Offices. 


MINISTRATION © 


ARE TEMPORARILY IN 
CORPORATION AGENCIES 


Se tiapee errr on 








Grosso 


of Florence 


Meant Fine Renaissance Ironwork 


Even today, the finer quality of wrought iron work 
done by one of the greatest craftsmen of the 15th 
Century is identified with the phrase “by Grosso 
of Florence.” 


‘Granite City 


Means Finer Steel 


At Granite City, facilities are large enough to permit 
the use of the most modern methods and equipment, 
yet small enough to insure scrupulous attention to 
Alay Tabi idelito lit Mim lected lal: Mt i-t-1 ol me alta Lele TLR 

. steel you will identify with the phrase ‘‘from 
Granite City.’’ 


“Granite City Steel Co. 


GRANITE CITY, ILLINOIS 


Chicago « Cleveland + Houston Milwaukee « Memphis - Minn- 
Indianapolis « Kansas City GRANITE CITY STEEL eapolis « Moline « New York 
Los Angeles St. Lovis 


WOT ROLLED SHEETS - COLD ROLLED SHEETS - STRIPLATES » STAINLESS-CLAD « TIN PLATE » TERNE PLATE - ELECTRICAL SHEETS - TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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@ Built by THE MASTER ELECTRIC CO. 


HIGH-SPEED BEARINGS FOR SPEED-RANGERS! 


Bearings that perform smoothly and Bearings meet exacting radial and 
continuously.at high speeds are on _ thrust load requirements . . . need 
this Speed-Ranger variable speed no adjustments . . . consume very 
drive which has speed ranges of _ little lubricant . . . show practi- 
3tol, 6tol, and 9tol. Natu- cally no wear. If you want to 


rally, they’re SCS Ball Bearings. make certain of dependable bear- 
Mounted directly on cones splined —_ ing performance, put your bearing 


to input and output shafts, S°S ~— problems up to SSISF. 60s? 


BALL AND ROLLER 
BEARINGS 


& KF INDUSTRIES, INC. 
PHILADELPHIA 34. PA. 
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MOLDED PARTS 


Problem: Produce a case for vital electrical indi- 
cating instruments. Must be lightweight, dur- 
able, high in dielectric strength and have a 
permanent finish. 


Solution: Richardson Plasticians used Molded 
INSUROK, Grade 1, finding in this specific 
grade and type a material ideally suited to 
the requirement. The result was a meter case 
having the precise characteristics desired. 


Richardson Plasticians are well 
equipped to help you solve your plastic 
problems— whatever they may 

be. For in the large family of 
INSUROK Precision Plastics, there 
is a type and grade to meet practi- 
cally any requirement. Next 

time let us mold or laminate the 

kind of INSUROK you should have 
for better efficiency on your job. 
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Courtesy, Gruen Watch Co. 
Cincinnati, Ohio 


ILE Nee eae oy eo teeth 


LOCKLAND, CINCINNATI 15, OHIO F les Headquorters: MELROSE PARK, ILL. 


NEW YORK: 75 WEST STREET, NEW YORK 6, NEW YORK MELROSE PARK, ILLINOIS 
Sales Offices. CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO Factories< NEW BRUNSWICK, NEW JERSEY 
{ DETROIT: 6-252 G. M. BUILDING, DETROIT 2, MICHIGAN BE PoP PU tele mee Dlr. P. 
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In designing die castings, keep 
in mind that lettering, numerals, 
trade marks, diagrams or instruc- 
tions can be cast on the surfaces. 

Raised, rather than . debossed 
engraving should be specified, 


since it is less costly to cut a design 


into a die than to make a raised. 


design on the die surface. If, how- 
ever, the engraving cannot project 
above the surface of a casting, de- 
bossed engraving can be achieved 
by using raised engraving on a re- 
movable panel set into the die. 
The electric meter adapter box 
shown here is an excellent example 
of the utilization of engraving on 


LETTERING 


The New Jersey Zinc Company, 160 Front St., New York 7, N.Y. 


a zinc alloy die casting. A wiring 
diagram has been cast on the in- 
terior—and lettering on the exte- 
rior—of this casting. The two 
surfaces on which the raised en- 
gtaving appears are parallel to the 
die parting and, therefore, the en- 
gtaving ‘does -not interfere with 
ejection of the casting from the die. 

Additional data on engraving 
will be found in our booklet “De- 
signing For Die Casting.” To in- 
sure that you will get the most 
from your die casting dollar, ask 
us—or your die casting source—for 
a copy of this booklet. 
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Public Relations and the Engineer 


HE product development engineer 

rarely realizes how closely involved 
his activities are with the public relations 
program of his company. This is not sur- 
prising, for at first thought no two pro- 
fessions seem more apart than that of en- 
gineering and of public relations. Yet, 
actually, there are important areas of com- 
pany policy where the interests of the 
company’s product development engineer 
and public relations executive meet on com- 
mon ground. For fundamentally both the 
engineer and the public relations executive 
are concerned with the public’s acceptance 
of new products, and in the development 
of public goodwill through the excellence 
of design of such new products. 


The wartime tendency of moving both 
engineering and public relations personnel 
to top management ranks has stimulated 
this common interest. Today, the vice- 
president in charge of engineering sits side 
by side with the vice-president in charge 
of public relations at meetings where top 
policy matters are determined. It is im- 
portant to the company that both men 
understand each other’s language and each 
other’s thinking. And, particularly, the 
engineer should realize that it is an impor- 
tant part of his job to take a positive atti- 
tude toward his company’s public relations 
programs and the techniques used where 
they are related to the products he designs. 


The average engineer uses public rela- 
tions aids to a greater extent than he nor- 
mally realizes. For instance, it is standard 
practice to use public opinion surveys to 
evaluate consumer preferences in the de- 
sign of new appliances. But, fundamen- 
tally, he has been aloof and somewhat con- 
descending to public relations. And to this 
attitude is directly traceable some of the 
public relations practices that react inju- 
riously to the company for which both 
work. Typical was the unsupervised flow 


of postwar “miracle” publicity on new 
products that now comes back to plague 
manufacturers through consumer reluc- 
tance to buy perfectly good and tested 
models. An insistence by the product de- 
velopment engineer on having new prod- 
ucts publicity cleared through him would 
have had a salutary effect. 


In larger companies this situation has 
been long understood and there is close 
cooperation and coordination between the 
engineering staffs and the public relations 
staff in relation to new products publicity. 
And so the full value of such publicity is 


‘realized, whether directed to the general 


public or special business and technical 
publics. But this is not the case with most 
of the medium-size and smaller manufac- 
turers; it is there that the product devel- 
opment engineer can assume new fields of 
responsibility in seeing that the public 
relations concerned with the products he 
designs are soundly planned. 


Significant of the growing importance 
of public relations in the electrical field 
is the current series of special booklets 
on public relations programs being dis- 
tributed by the National Electrical Manu- 
facturers Association. Written by such 
top executives as Whipple Jacobs, presi- 
dent of Belden Manufacturing Company, 
Walter Geist, president of Allis-Chalmers 
Manufacturing Company, James W. Corey, 
president of Reliance Electric & Engineer- 
ing Company, and others still to be an- 
nounced, these booklets are primarily 
directed toward the needs of the smaller 
companies in the field. 


The engineer has a duty to sell the prod- 
ucts of his brain not only to the manage- 
ment but to the public as well. To do the 
latter part of this job he must rely on pub- 
lic relations counsel, whether inside his 
company or engaged as an outside service. 
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How the Designer Can Tie in With 
Statistical Quality Control 





* Coordination between shop and engineering department is essential once statis- 
tical quality control is adopted, particularly in setting tolerances. The system 
can also be used in evaluating laboratory test data on pre-production models. 


W. H. BLOODWORTH 


Control Engineering Division 
General Electric Company 


NGINEERS are naturally vitally interested in 
H; getting the most efficient methods of obtaining 

and presenting the information required to im- 
prove their designs and processes. Also, since most de- 
signs are eventually judged, not on their theoretical per- 
fection or the operation of hand-made and tool-made 
samples, but on the performance of numerous standard 
production units, the design engineer is interested in see- 
ing that the best possible system of quality control is 
maintained during the production of his devices. At 
present, most informed executives and engineers are 
agreed that the best answer to both these problems is 
statistical quality control. Vice-President R. C. Muir 
of the General Electric Company has stated that statis- 
tical quality control methods are the most important 
management tool now under development in that com- 
pany. By the use of its charts and diagrams, quality 
can be assured and designers can get a better knowledge 
of the capabilities of machines and processes, and more 
complete information on apparatus undergoing tests or 
in actual operation. ; 

As there are many books and articles on statistical 
quality control methods, and a detailed discussion of its 
many ramifications would be too lengthy for an article 
of this type, only a brief description of what it is and 
how it works will be attempted here, except as it directly 
concerns the design engineer. Statistical quality control 
is nothing more than a new method of presenting the 
long familiar data or test and experimental readings 
against a background based on the laws of probability, 


@ | 
oO 
c | 
@ | 
= 
= 
~ 
v 
oO 
© 
+ 
& 


Frequenc 


“39 -20 -la .0- tla +2o 
Distance from average 





Fig. 1-—Normal curve of frequency distribution. 








Table I—Sampling Table 
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| | 
} | 


Acceptable Quality Level _ 
| First Second] 1% | 2% 3% | 5% | 10% 

















Lot size |sample|sample|———_|_ —-—_|_|_——_ 
| Mi | Me fer Cajcy c2|c1 C2lc1 Cele; C2 
65-109 10 a Fe AO Se 32 5 
110-179 15 oie: Oe ne ee. oo | OG 
180-299 25 me oo fs Bi a2 65. 
300-499 35 wD Bt 32 4s 76 14 
500-799 50 100 L 22 23.248 2D 
800-1299 75 150 |2 4,3 5|4 86 14/11 28 
1300-3199 100 | 200 |2 63 8 5 11)8 1914 37 
3200-7999 150 | 300 |3 9 5S 13) 1 18/11 28/20 54 
8000-21999 | 200 | 400 | 4 11/6 16) 9 24/14 37|/** ** 
22000-109999} 300 | 600 | 5 13) 8 251/12 35/20 54\** ** 
110000-and §=| 500 {1000 | 7 23/14 40/20 54/** ee i 
over | 
Approximate lot tolerance 
percentage defective 4% | 5% 7% | 11% | 20% 
| 








* Use sample size in line below. 
** Use sample size in first row above where acceptance 
numbers are shown for acceptible quality level involved 


in such form that the maximum information can be ob 
tained with a minimum expenditure of time, effort, and 
expense. As in the practical application of many other 
systems or formulae, it is unnecessary to delve into the 
mathematics used in the derivation and proof of the 
methods of statistical quality control. The three tools 
most frequently used are frequency distribution dia- 
grams, control charts, and sampling tables, all of which 
are illustrated below. 

A frequency distribution is simply a tabulation show- 
ing the number of times each given condition, dimen- 
sion, or reading occurs during a test. Plotting the tab- 
ulated values with frequency of occurrence as ordinates 
and the numerical value of the dimension or reading as 
abscissa gives a frequency distribution diagram, often 
referred to as a frequency diagram. Most frequency 
distribution diagrams or curves, plotted from a suffi- 
cient number of readings or tests, have a shape ap- 
proaching that of the normal curve, illustrated in Fig. 1. 


_The symbols X* and R’ as used in the text are ordinarily expressed as 
X-bar and R-bar, as indicated on the charts. Printing limitations pre- 
clude the use of standard ASA symbols. 
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On this curve, o represents the standard deviation, or 
root-mean-square deviation of the observed values from 
their average, or 


} 


n 
where ” is the number of readings, X1,Xe, are specific 
readings, and X’ is the average, or arithmetic mean 
Ny + Xo + Xpg.... + Xn 

n 
R is used to indicate the range, or difference between 
the largest and smallest readings, dimension, etc. 


AS 


NORMAL CURVE DEFINED 


The normal curve, Fig. 1, is the frequency distribu- 
tion curve which would be obtained from an infinite 
number of tests on a process controlled by pure chance. 
Its equation may be written : 


” x 

S owe 

v ov 2 , go? 
Where y = frequency of occurrence, » = number of 
tests, o the standard deviation, and x = the distance 


from the average. The area under the normal curve 
represents the proportion of the total number of read- 
ings which should lie between two points on the curve. 
From this it has been determined that 99.73 per cent of 
the tests should fall between plus and minus 30; 95.45 
per cent between plus and minus 20, and 68.27 per cent 
between plus and minus’10. This information is of 
value in predicting the percentage of parts produced 
which should fall within drawing tolerances on processes 
with frequency distributions similar to the normal curve. 
A frequency diagram for a typical screw machine prod- 
uct is shown in Fig. 2. 

Where the only information available is whether or 
not a part or device is passable, as when “Go” and “Not 
Go” gages are used, a frequency diagram is not pos- 
sible.* However, the quality may be indicated with rea- 
sonable accuracy by the per cent defective, as any change 
in this percentage reflects a probable change in the dis- 
tribution, average, and standard deviation. 

For a running record of quality, the average, as taken 
from a set number of samples at regular intervals, or 
the per cent defective determined in the same way, may 
be plotted against time, expressed in hours, days, num- 
ber of operations, etc., to form a control chart as illus- 
trated in Fig. 3. For further clarification and explana- 
tion, the control limits shown are based on calculations 
involving the average of the readings X’ and the range 
R’ of each set of readings. These limits, set up indepen- 
dent of drawing specifications, are dependent for their 
values upon characteristics and inherent variations in 
machines, materials, tools, processes, and operators. 

Where 100 per cent inspection is too expensive, not 
possible (as when the only tests are destructive), or 
otherwise undesirable or unnecessary, sampling inspec- 
tion may be used. If representative samples are chosen 
and handled in accordance with a good sampling table. 
such as the one presented, reasonably accurate checks on 
quality are obtained. 


* From the information of the number of pieces which (a) passed Go, 
failed Not-Go, (b) passed Not-Go, failed Go, and (c) passed Go and 
Not-Go, a frequency diagram can be calculated which will be. of interes: 
in comparing average and range of the distribution with tolerance speci- 
fications and/or machine accuracy studies. 
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Diameter of knurl, inches 


Data plotted 
Diameter Number of parts 


0.2360 1 Drawing dimension 0.237"+0.001" 
0.236! | ‘ 
.2362 4 From calculations 
Sis ; Average dimension .X = 0.23706 
0.2365 10 Standard deviation, a = 0.00039 
0.2366 \4 es 
0.2367 I5 y-2fx ,\/Sfx? zz 
0.2368 17 x= o\ n x 
0.2369 18 
0.2310 28 Where & fx is the sum of the 
0.2371 28 frequencies ,f, times measurements, 
nana z x; n is the number of measurements, 
0.2374 i8 and Sfx? is the sum of the 
ys 0 frequencies times the square of 
23 rea val 

02377 7 the measured values 
0.2378 4 
0.2379 3 
0.2380 3 

l 


0.238] 


Fig. 2—Frequency diagram of diameier measurements 
on 250 knurled shafts for machine tool limit switches. 


To use the table, first select sample m, indicated in 
table for lot size involved, and determine in it the num 
ber of units d, which contain defects. If d; is not 
greater than c, for the acceptable quality level concerned, 
the lot should be accepted. If d, exceeds cy, the lot 
should be rejected or receive 100 per cent inspection. li 
d, falls between cy and cg, a second sample ng should 
be selected, and the number of units dy. which contain 
defects be determined. Then if d; and dy do not exceed 
Cg, the lot is acceptable, otherwise it should be rejected 
or receive 100 per cent inspection. 

In the table the acceptable quality level percentage 
given is the average over many lots. The percentage in 
the particular lot concerned may sometimes be as high 
as that given as the approximate lot tolerance percent- 
age defective above. This table is based on the General 
Electric sampling table and those used by the Army 
Service Forces for their acceptance inspection of pur- 
chased material. 

From this brief summary, it can be seen that although 
statistical quality control does not completely change the 
fundamental principles of desi -n, it most certainly has a 
beneficial effect in the way of improving upon them as 
far as new design control activity is concerned. 

From the conception of a design, the engineer should 
be familiar with and employ the statistical methods of 
presenting data. He should study performance charts 
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Upper drawing tolerance limit 


Upper control limit-X+A,R 
= 0.23755 


Grand average -X = 0.237012 


Lower control limit=X-A,R 
= 0.23648 


Average X, inches 


Lower drawing tolerance limit 
234 5 6 1 8 Time of run, hours 
—— ———— Upper range limit=D,R=0.00197 


Average range - R= 0.00093 


s < 

© 

= 0.0010 — 
00000 

Ss 

x 


o 
r 
| 
| 


Lower range limit= D, R=0 


X = The grand average, the sum of a definite number of averages X 
4 divided by that number. ’ 
R= The average range, the sum of a definite number of ranges R 
divided by that number. 
If samples were very large, the range R would approach 60; and 
the average X of each sample would approximate the grand 
average 4 ..As it is desirable to use small samples, the factors A2,D, 
and D, have been calculated for determining the control limits for 
various size samples, based on probability, 


Sample size Ap D; D4 
1.023 0 2.514 
0577 O 2.114 
0.419 0.076 1.924 
0.308 0.223 1.177 
0.223 0.348 = 1.652 





Fig. 3—Control chart for knurling shafts for machine 

tool limit switches on automatic screw machine. Table 

and all symbols taken from American War Standards 
for Quality Control. 


derived from tests and inspection on both the devices 
which his new design is to supersede or supplant, and 
on the best of similar competitive apparatus. Thorough 
statistical analysis may avoid design specifications which 
are impractical, either because they specify a degree of 
perfection economically impossible to obtain or perform- 
ance which would not compare with that of available 
devices. Lack of such analysis might lea to the devel- 
opment and production of a new design which did not 
satisfy all the requirements necessary to completely su- 
persede old devices, so that the manufacturer would end 
up by having either to continue both in production, or 
to proceed with still another new development to avoid 
that undesirable condition. 

Obviously, performance charts derived from tests on 
the preliminary or handmade samples should be studied 
to see that the design meets the required specifications. 
Such frequency distributions can be very informative 
if, as is usually the case, the original sample is modified 
several times before it is finally approved, and sufficient 
readings are recorded from tests taken between each 
revision. When testing, both time and effort can be 
saved if only sufficient readings are taken to plot fre- 
quency distributions on sample lots whose size is deter- 
mined in accordance with statistical quality control meth- 
ods. Such tests might consist of the determination of 
the strength under torsion of an assembly consisting of 
a knurled part forced into a hole in a phenolic plastic 
part, with the minimum allowable interference (amount 
the knurled teeth must cut into the compound). (See 
Fig. 4.) Using statistical methods, 25 trials should 
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give sufficient information on this or similar tests, a par 
ticular advantage when the only accurate tests are de- 
structive. 

These particular tests, Fig. 4, indicate that the de 
signer cannot be assured of a minimum force of more 
than approximately 5 in.-lb (X’—3e), and must expect 
an occasional value even lower than that. 

Similarly, the designer can use frequency distribution 
diagrams based on tests of small sample lots in tensile 
machines to obtain reasonably exact information on the 
strength he can expect in welded assemblies, stressed 
pieces with variable cross-sections, etc. Fig. 5 shows a 
plot of such test data. Part of the skew of the diagram 
is due to the fact that most of the failures at 700 lb and 
above were in the steel of the contact tip support instead 
of in the weld. 

In so far as it is possible to get a few representative 
samples, such tests are quite exact. With accurate in- 
formation, the component parts of a device can be de 
signed with about the same factors of safety, thus often 
assuring increased over-all mechanical life and opera- 
tion while size and cost are reduced. 

After the approval of the handmade sample, statis- 
tical quality control methods can be even more useful to 
the design engineer, and he can do much to make future 
statistical quality control successful. At this point he 
has produced one or more samples, which it is anticipat- 
ed will fully meet all requirements. The problem is 
then to make production drawings, delineating the as- 
semblies and parts, and setting standards or tolerance 
limits. If his tests on some assembly show that parts 
made with certain dimensions combine to give the best 
results, the engineer would naturally like to specify and 
get the parts exactly in accordance with those dimen- 
sions. Unfortunately, though, most devices would be 
far too expensive if their component parts were made 
to exact dimensions, even if that were possible. 


ACCUMULATIVE ERRORS 


Just as no two people have identical finger prints, no 
two punchings made with the same machine from the 
same strip of stock will be absolutely identical, although 
the difference may not be apparent to the naked eye. As 
parts are made on different machines with the slightly 
differing materials meeting the same specifications, by 
operators of unequal skills, wider variations must be ex- 
pected. Since most finished products are assemblies of 
many different parts, variations in the components may 
accumulate so as to cause wide variations in the finished 
device. 

Because all variations represent a possible loss of 
quality, the engineer must set, with a reasonable margin 
of safety, a minimum quality below which the device 
will not be satisfactory. Assemblies not meeting this 
minimum requirement would have to be reworked or 
scrapped. If this standard is correctly set and guaran- 
teed by an efficient quality control section, the apparatus 
shipped should be satisfactory. 

However, in order to control quality sufficiently to 
avoid scrapping, difficulties in assembly, and customer 
complaints without excessive final testing and inspect- 
ing expense, the variations in the individual parts must 
be controlled to as great an extent as is economically 


possible. From experience it has been found imprac- 
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tical to try to hold variations to less than chance limits, 
that is, those variations due to pure-chance with the 
operator and machine functioning normally and using 
material in accordance with the specifications. Varia- 
tions outside the chance or control limits are due to as- 
signable causes, such as wrong material, defective ma- 
chines or tools, poor workmanship, etc. 

The engineer must determine for each dimension the 
tolerances required for the proper functioning of the 
design as a whole, and the tolerances which can be met 
economically with the equipment available or procur- 
able. In reaching a compromise between these two the 
design as a whole must be kept in mind, as the toler- 
ances permissible for one dimension usually depend 
largely on the tolerances held on the other parts of the 
same assembly. 


ECONOMICS OF SETTING TOLERANCES 


In setting tolerances, the engineer takes no avoidable 
chances where the quality of the apparatus as sold 
might be affected. But where the substandard parts 
would be caught by inspection, and at worst cause diffi- 
culty in assembly or loss due to scrap, the question is 
purely economic. The cost of repairing or scrapping 
defective parts must be balanced against that of manu- 
facturing to closer tolerances. In cases such as the fit 
between shafts and bearing surfaces, excéssive tolerance 
allowances may have no immediate apparent effect, al- 
though eventually the useful life of the device is short- 
ened. Naturally, where possible without loss of quality, 
parts will be designed which are both easy to manufac- 
ture and to inspect. This usually means allowing toler- 
ances as great as possible. 

The type of the device determines to a large extent the 
tolerance limits which can economically be held on indi- 
vidual dimensions. If the development involves small 
quantities of comparatively inexpensive apparatus, the 
engineer must usually set final tolerance limits which 
will allow the parts to be manufactured without undue 
difficulty on the machines available. The best way to 
determine the tolerance limits which can be held on a 
machine is from performance frequency distribution 
charts made on that machine during normal operation, 
under supervision of the quality control section. For 
satisfactory operation, tolerance limits should not be set 
closer than plus or minus three standard deviations 
hased on charts of the particular machine or groups of 
machines. 

For the production of devices where the cost involved 
would justify the purchase of the best possible machines 
and tools, tolerance limits can be set which will require 
the use of such machines. It is hoped that machine 


tool manufacturers will soon make available perform- - 


ance charts on their new machines operating under 
agreed upon standard conditions. These will give de- 
signing engineers valuable information, even though in 
their particular plant special conditions may require that 
they make allowances for variations in setting individual 
dimensional tolerances on drawings. 

On still a third type of design, much more common in 
war than in peace, such as the development of an atomic 
bomb, or the mass production of turbo-superchargers, 
apparently impossible-to-hold tolerance limits may be 
specified, and machines will be developed to hold them. 
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Fig. 4—Frequency diagram of force required to shear 
compound and turn knurled shaft pressed in phenolic 
plastic operating lever for machine tool limit switch. 


In the setting of tolerances, the engineer in an organ- 
ization in which statistical quality control methods are in 
operation and functioning smoothly is very fortunate. 
Charts not only indicate to him the possibilities of vari- 
ous.machines or groups of machines and processes ; 
quality control methods also practically guarantee that 
the tolerance limits he sets can be met on the parts pro- 
duced. With accurate machine performance informa- 
tion, the engineer can usually adjust the tolerance re- 
quirements so that the majority of the parts can be made 
within the process control limits on mass production 
machines. Where required, closer tolerances can be 
held by additional operations, such as grinding, reaming, 
shaving, planishing, lapping, and boring, or by the use 
of slower hand or special machines. In some cases, dif- 
ficulty in mating tolerances may be eliminated by replac- 
ing the whole assembly with a single molded, sintered, 
die cast, or precision cast part. 

The method used to indicate tolerances on the draw- 
ings should be such as to assist statistical quality control 
methods. It has been found by the Army that, during 
rapid fire at targets representing the silhouette of a man, 
without bullseye or dividing rings on it, soldiers com- 
pletely missed the target a large percentage of the time 
unless they picked a spot at the center and aimed at that 
instead of at the target as a whole. In the same way, 
the operator of a machine must aim at the center of the 
range included in the tolerance limits instead of at the 
range as a whole, if he is to keep the parts produced 
within the limits. Therefore, dimensions such as 0.250 
in. plus 0.002 in. minus 0.000 in. are not as good as 0.251 
in. plus or minus 0,001 in., as the former stresses one 
side of the target, the other the bullseye, although both 
cover a target of the same area. 

In reconciling the overall tolerances required for sat- 
isfactory operation with individual dimensional toler- 
ances, the question of accumulation or build-up of toler- 
ance allowances arises. Designers have long realized 
that, when an assembly consists of several parts, the 
total expected variation should not be equal to the total 
variations allowed on the individual parts added to- 
gether. However, there is usually a question as to what 
percentage of this theoretically possible total should be 
normally expected and allowed for in design. While 

(Continued on page 202) 
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Storage Battery Welder 





Forced Component Development 


* Water cooled storage batteries with greatly increased life, 
a heavy duty areless contactor, and a novel charging control 
system grew out of a simple idea in “‘stored-energy”’ welders. 


ECAUSE aluminum is a good conductor of both 
heat and electricity, it is relatively difficult to 
spot weld compared to mild steel. The energy 

to melt the weld nugget is /* Rt; hence if R is lowered, 
/ must go up; the current must be increased even fur- 
ther if the duration of the weld, t, must be made shorter. 
\When resistance welding aluminum, the rise in tem- 
perature must be fast to prevent the surrounding metal 
irom conducting heat away from the fusion zone too 
rapidly. To the designer of resistance welding ma- 
chines, these requirements all add up to larger blocks 
of current for shorter times. 

\luminum can be spot welded on conventional a-c 
resistance welders employing a modified transformer, 
but it takes a lot of power. With secondary currents 
in the range of 10,000 to 30,000 amp., and with relatively 
low power factor, the kva rating of such machines is 
excessively high—around 400 kva. This was no par- 
ticular problem around 1940, when aircraft production 
was still low and most air frame fabrication was by 
riveting. As aircraft plants mushroomed in size and 





Fig. 1—Progressive storage battery welder, with 
charging unit in housing at right. The two rotary tap 
switches control high and ‘low current settings to rectt- 
fier. Bristol control unit is mounted at top right. Cen- 
tral panel is electronic timer control for power and 
pressure cycle. 
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the Army and Navy approved more and more applica- 
tions of spot welding, first to secondary and eventually 
to primary structures, demand power requirements for 
aluminum spot welders became fantastic. 

The answer was the development of stored-energy 
type welders—machines in which power could be fed in 
and stored in a relatively long period of time, say 0.250 
sec., and discharged in a short time, say 0.050 to 0.100. 
sec. In the last five or six years, three types of such 
equipment have been put on the market. 

In 1940, Maurice Sciaky and his brothers brought a 
magnetic or reactor type stored-energy welder to this 
country from Paris, France. Shortly thereafter Taylor- 
Winfield Corporation developed its Hi-Wave capacitor- 
type welder, and within the year was followed by several 
others offering units operating on the same principle. 
Lastly, the Progressive Welder Company, Detroit, per- 
fected a storage-battery-operated welder, Fig. 1. Ini- 
tially it was intended for use by small subcontractors 
located in areas where large blocks of power were not 
available. Since then its inherent advantages of low 
first cost, low demand power and low maintenance costs 
have spread its use into larger plants in areas where 
plenty of power is ordinarily available and to the weld- 
ing of other materials like steel. 

In the reactor type machine, energy ‘in the form of 
magnetic flux is stored in an iron core by applying direct 
current to the primary winding. When the core is 
saturated, the charging current is interrupted; the flux 
rapidly decays to zero, setting up a very high transitory 
secondary current, which may last for only 0,005 to 
0.010 sec. Charging of the reactor cannot start until 
ihe electrodes are brought into contact with the work. 
During the charging interval there is a small amount of 
induced secondary current which provides preheating 
of the spot. 

In the capacitor type welder a bank of static capacitors 
is charged with direct current until fully charged. The 
capacitor bank is then discharged through a modified a-c 
welding transformer. With a capacitor rated at 120 
mid, it takes about a 3000-volt charge to build up suf- 
ficient energy to make one spot weld. It takes about 
0.250 sec. to charge the capacitors. 

\ll three types of stored-energy welders have one 
thing in common: they are operated off a three-phase 
supply line and employ rectifiers of either the electronic 
or the dry disk type to charge the reactors, capacitors or 
storage battery cells respectively. It is this character- 
istic that gives them a good power factor, a balanced 
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load in each phase and a relatively low power demand, 


steady in value. In a conventional a-c transformer type 
welder, a heavy power is drawn intermittently and pro- 
duces tremendous jolts on the line, sufficient sometimes 
to cause light flicker and even stop motors through 
operation of low-voltage relays. Operated single phase, 
such units have a power factor between 20 and 30 per 
cent. In the storage battery welder, it is between 80 
and 85 per cent. To supply the same energy to make 
a spot weld in aluminum, the a-c machine will have 20 
times the kva rating of a storage battery unit and ten 
times that of a reactor unit. 

Simplest of all from the point of view of controls is 
the storage battery welder, Fig. 1, the conception of 
Fred Johnson, president of Progressive Welder Co. 
The batteries literally float on the line and are being 
charged as required continuously except when welding 
current is being withdrawn. Far from discharging the 
batteries completely at each shot, the ripple in the total 
energy curve is between only 1 and 2 per cent at any 
time. An oversupply of battery capacity in ampere- 
hours is necessary to get sufficient plate area to carry 
the heavy currents even when 4 to 16 cells are operated 
in parallel. In fact, the principal problems encountered 
in applying storage batteries to this service were 
(1) heating of the batteries and conductors (2) ob- 
taining longer cell life, and (3) devising a contactor 
capable of carrying 10,000 to 40,000 amp. without de- 
structive arcing. 

A few years ago these problems were considered al- 
most insuperable by welding equipment engineers. In 
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Fig. 2 (left)—Storage battery power pack with heavy 
duty carbon disk contactor on top. This unit is capa- 
ble of delivering 25,000 to 40,000 amp. Fig. 3 (right) 

Typical oscillogram of welding cycle. The rate of 
current rise and decline can be regulated by the rate 
pressure is applied or withdrawn from the contactor. 


the first edition of the “Resistance Welding Manual,’ 
published by the Resistance Welder Manufacturers As- 
sociation in December 1942, the possibilities are dis- 
missed in these words: 

“The most common method of storing energy, namely, 
that of an electro-chemical battery, is obviously not 
suited for welding purposes, as the switching problems 
and the economies involved in controlling and produc- 
ing currents of the magnitude suitable for resistance 
welding would be almost unsurmountable.”’ 

The biggest storage battery unit yet to be built will 
have a discharge capacity of 100,000 amp., supplied from 
four power cell packs, such as pictured in Fig. 2. It 
will draw only 60 kva from the line as a steady charg- 
ing load. It replaces a 2000-kva a-c machine which 
draws from the primary 7800 amp. at 440 volts when a 
spot weld is made. This machine will make a 2 in. 
diameter ring weld on a heavy steel forging, using a 
40-cycle time interval. 

This size is exceptional. A machine capable of weld- 
ing two thicknesses of 4g in. 24ST aluminum alloy at 
80 spots per min draws 23 kva from a 440 volt, three- 
phase. line using a 32-cell power pack. It produces a 
secondary current of 30,000 amp. Smaller units have 
12 or 16 cells and have current outputs of 10,000 to 
20,000 amp. Voltages range es 4 to 8. The open 
circuit voltage of a single cell is 2.2 volts. This means 
that groups of cells are connected . in parallel and two 
to four units are then bussed in series. In general, the 


ON THE COVER 
The Progressive storage battery welder pictured is a 
specially engineered, self-contained unit for the projection 
welding of DDT insect killing capsules. Indexing work- 
holding fixture is motor driven and its actuation is inter- 
locked with the welding and pressure cycles. In the large 
cabinet at left are: fan cooled dry disk rectifier (lower 


left) with three-phase autotransformer at right; water- 


cooled storage batteries on middle rack; terminal strip, 
current regulator, air-operated contactor, and air reservoir 
on top deck. On top of the welding head are the air cyl- 
inder and associated ccntrols—solenoid valves, dirt trap 
and lubricator. Main circuit breaker and high-low bat- 
tery charging contactors are in recessed cabinet on side 


of head. 




































disk contactor. 


Fig. 5 (left)—-The carbon pile contactor is a rugged pneumatically operated switch capable of making and 
breaking current up to 40,000 amp several hundred times a minute. Fig. 6 (right) 


Exploded view of the carbon 


Centrally located contact plate A has carbon surfaces top and bottom; it faces similar carbon 


disks mounted on the upper and lower contact plates marked B and C. 


voltage across the points need be much less than with 
an a-c machine, particularly when steel is being welded. 
The reactance of the work practically disappears, since 
the current rises sharply to a maximum, is maintained 
at that value for most of the cycle and then decays 
rapidly to zero. For the big steel welder mentioned, the 
build-up time is % cycle, decay ™% cycle and steady 
current 39 cycles (60 cycle a-c wave used as timing 
base). The typical oscillograph, Fig. 3, shows a shorter 
weld pulse (6-7 cycles). Voltage across the main con- 
tactor is of opposite form as will be described later. 

In the early stages of development of the welder, the 
storage batteries proved to be a major source of trouble. 
particularly in spot welding aluminum when heavy cur- 
rents are drawn—3,000 to 7,000 amp. per cell. Heavy 
duty batteries designed originally for marine service got 
hot enough so that the electrolyte boiled and cells bulged. 


a 





Fig. 4—Water-cooled storage battery especially devel- | 
oped by Exide for Progressive Welder Company’s new 
line of storage-battery powered resistance welders. 
Note the triple-stud terminals. 
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Heating is a problem encountered even in high con-_ 
ductivity copper alloy welding electrodes. It was solved 
long ago by water cooling. To welding equipment en- 
gineers, this seemed an obvious solution to the battery 
problem. Battery engineers were skeptical. A home- 
made water cooling system was devised. It worked. 
Since then the design has been perfected by the Electric 
Storage Battery Company, Philadelphia, through co- 
operation with Progressive Welder Company. Battery 
life and permissible charging have been increased 
several fold. 

Cooling of the cells is accomplished by the use of some 
50 in. of %4 in. OD lead tubing in the electrolyte near 
the top of each cell where the temperature is highest. 
(See Fig. 4.) Tap water is circulated through the 
tubing at a rate to keep the electrolyte at a temperature 
of 72 F. The lead tubing is insulated from the plates 
by hard rubber separators and from contact with the 
terminals by enclosing the tubing in rubber sleeves at 
these points. Positioning of the cooling circuit near the 
upper surface of the electrolyte provides the most effec- 
tive cooling, materially reduces the formation of water 
vapor and eliminates the excessive loss of electrolyte, 
associated with uncooled batteries. 

Balance of the battery construction is an adaptation 
from a heavy duty wartime design. New micro-porous 
separators withstand higher temperatures, provide bet- 
ter electrolyte circulation and lower internal electrical 
resistance than do wooden separators commonly used. 
To keep down external resistance, each cell has six 
terminals—three negative and three positive—in place 
of two. This enables each cell to be triple bolted to 
heavy bus bar connectors—a necessary measure when 
the amperage per terminal is considered. The cells have 
been made deeper to provide more room for sediment, 
since shorting of the plates by sediment is the measure 
of battery life. 

One of the toughest problems met in the design of 
the welder was that of interrupting 10,000 to 40,000 
amp. of direct current hundreds of times a minute, all 
day long. No commercial contactors were available 
for this type of service. Chester Leathers, development 








ELECTRICAL MANUFACTURING 














ngineer at Progressive who initiated several of the 
iattery design innovations, came up with the answer on 
ie contactor. It is a modification of the carbon pile 
heostat, in that it employs four large carbon disks 
nstead of many small disks in series. As illustrated in 
the assembly view, Fig. 5, and the exploded view, Fig. 
6, the disks are brought into contact by an air cylinder, 
ontrolled by a solenoid valve, and are separated by coil 
springs. Since the open-circuit voltage is only 4 to 8 
volts, this separation need be only 0.040 in. What pre- 
vents arcing is that as the air pressure is removed, the 
contact resistance between the disks rises rapidly to a 
high value, so that when separation finally takes place, 
the current is low (see oscillograph). The “bumps” on 
the curve occurring just before cutoff are due to induced 
voltages in the welding circuit as the contactor plates 
separate. It is believed that the plates make and break 
instantaneously several times before the circuit is com- 
pletely opened. No sparking occurs—only an occa- 
sional glow from a speck of heated carbon dust can be 
seen. ; 

To keep the voltage drop across the carbon disks to a 
minimum, heavy closing pressure is used, roughly half 
the crushing strength of the carbon disks. With air line 
pressure of 80 lb per sq in., a total force of 30 tons is 
applied. 


ir iementabaatiae 
call dpe caniil ieee 
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Time control * 


A-Retractable stroke cyl. G -Mainair /ine stramner 
B-Main operating cyl. 
C -Air tank- reservoir 
D-NO. Solenoid air valve 
E- NC. Solenoid air valve 


F’-NC.Solenoid air valve 


J- Opposing pressure reg. 
K- Welding pressure reg. 


M-Squeeze period dial 
N- Weld duration dial 





O-Forge delay dial 
H-Contactor aur regulator P-Hold period dial 
Q-Off period dial 
R-Contactor air valve 

L -Point dressing press.reg. S- Battery contactor 
T-Movable rocker arm 
U-Stationary lower arm 


The carbon disks are mounted in water cooled copper 
alloy yokes with heavy lugs for bus bar connections. 
Central disk A has a carbon disk surface on top and 
bottom and is connected to one side of the line. The two 
outer disks, B and C, have single contact faces and are 
connected to the other side of the line. As first set up, 
the connecting lugs were brought out parallel to each 
other. When the contactor was closed, self-inductance 
between the lines was so strong at 30,000 amp, or even 
less, that the nest of coil springs would not separate the 
disks when the air pressure was released. Applying air 
pressure to the back side of the piston was ineffective 
also. Bringing out the central connector lug at right 
angles to the other two conductors solved the problem. 
All three disks are water cooled, with hose connections 
through the lugs. 

As the diagrammatic sketch, Fig. 7, shows, this con 
tactor is in series with a slide resistor connected directly 
to the battery bus bars. Simple in design, this resistor 
consists of a U-shaped gray iron casting with an adjust- 
able shorting shoe made of lead plated copper. The 
shoe as well as the cast iron resistor unit is water cooled. 
Steel tubes are cast into each member. Fig. 8 shows the 
resistor above the water-cooled battery bus bars. The 
rest of the conductors are copper alloy castings devel- 
(Continued on page 190) 
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Fig. 7—Schematic diagram of storage battery welder, showing rectifier charger controls at right and pneumatic 


pressure controls. 
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An electronic timer is indicated at the bottom. 
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Westinghouse Machine Tool Forum 


Emphasizes Electrification Trends 


* Electrical standards, adjustable speed drives, reversing cycle 


motors, circuit breaker designs and general engineering trends 


engage attention 


TER a lapse of a year during the convention re- 
striction period, \Vestinghouse Electric Corpora- 
tion resumed its annual Machine Tool Electrifica- 

tion Forums at the Hotel William Penn, Pittsburgh, on 
\pril 9 and 10. Over 230 engineers and executives of 
approximately 100 companies attended the tenth of such 
programs, which have grown in popularity each year. 
Don W. McGill, manager, machinery electrification sec- 
tion, Westinghouse, presided as general chairman of the 
technical sessions. Other Westinghouse officials ad- 
dressed a luncheon session, including Gwilym A. Price, 
president, who explained his company’s stand in the cur- 
rent strike situation and gave out comparative wage fig- 
ures with other major manufacturers. 

in addition to those papers that are briefed below, a 
number of papers were presented that do not lend them- 
selves readily to abstracting. These included papers on 
adjustable speed drives by W. B. Wigton, Cincinnati 
Planer Co., and B. T. Anderson, Sundstrand Machine 
Tool Co. R. H. Clark, Warner & Swasey Co.; E. Y. 


Fig. 1—Electrical control enclosure on milling machine 
shaped to conform with machine lines. 
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of machine 


tool electrical engineers. 

Seborg, Barnes Drill Co., and L. W. Herchenroeder, 
Westinghouse, spoke on motor requirements for revers- 
ing service. H. D. Dorfman, Westinghouse, described 
recent developments in disconnect circuit breakers. The 
problem of vibration in grinder spindles was discussed 
by R. Griffith, Heald Machine Co. 

Among the speakers discussing general industry 
trends were: W. P. Kirk, president, National Machine 
Tool Builders Association; Tell Berna, general man- 
ager, NMTBA;; J. R. Weaver, manager, East Spring- 
field Works, Westinghouse; C. A. Scarlott, manager, 
Engineering Publications, Westinghouse; W. E. Knox? 
vice-president, Westinghouse Electric International 
Corp., and Burnham Finney, editor, “American Ma- 
chinist.” 


MACHINE TOOL ELECTRICAL STANDARDS 


In answer to some of the criticisms that have been 
directed against the “Automotive Standards” incorpor- 
ated in the new Machine Tool Electrical Standards,* 
A. P. O'Neill, Pontiac Division, General Motors, ex- 
plained some of the reasons behind some of the more 
controversial sections. One such is paragraph 2.6.2 
which concerns the mounting of control enclosures 2 ft 
or more above the floor. This provision was made to 
prevent the installation of control panels at floor level 
where they are liable to damage from fork trucks. An- 
other reason was safety to the serviceman. 

Paragraph 3.2.3 concerns special motors. A large in- 
dustrial plant using from 10,000 to 30,000 motors must 
necessarily carry quite an inventory of spare motors, in 
the case of standard foot-mounted motors, at least 5 per 
cent of the total in operation. If only 20 per cent of the 
total were special motors, such as flange mounted, core 
fitted stators, gear head, double-end shaft, etc., Mr. 
O’Neill predicted the inventory of spares would jump 
from 5 per cent to 8 or 10 per cent of the total in use. 
Therefore, it is suggested that the use of such special 
motors be approved in writing if they must be used. 

There have also been lengthy arguments about para- 
graph 3.3.3 governing the size of a motor compartment 
ina machine. Mr. O’Neill said he would be interested 
to see the designers of some of the past model machines 
trying to remove and replace a motor in one of these 
small compartments while the superintendent was fum- 
ing and fussing about the line being down. It would 


* Reprints of this standard, originally published in the January 194¢ 
issue of ELECTRICAL MANUFACTURING, are available at no charge. 
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iso bea real pleasure for him to see the designer trying 

o make and tape the connections at the motor after it is 
n place. Therefore, compartments of ample space are 
alled for. 

Paragraph 3.3.4 which was designed to protect the 
notor from outside influences might be felt an unneces- 
sary precaution, Mr. O'Neill stated, since enclosed mo- 
ors have been standardized. In the case of a fan-cooled 
notor, considerable air is forced through the cooling 
lucts and any dirt or oil vapors in the vicinity go with it, 
filling the ducts with dirt which cuts down the ventila- 
tion. To avoid this, vent pipes must be high. 

Referring to paragraph 4.6.3, Mr. O'Neill said that 
flexible conduit has been one of the biggest contributors 
to the electrical maintenance man’s troubles. The ma- 
chine tool builder used about the only thing available, 
which was unsatisfactory, as oil and cooling compounds 
seep through the joints and then flow to the lowest point, 
at which quite frequently is located some of the operat- 
ing apparatus. Several manufacturers are now working 
on the development of a strong moisture-proof flexible 
conduit. Several samples were shown. 

The automotive committee was organized with the 
hope that it could be of help to the tool builder in the at- 
tainment of better quality in the electrification of ma- 
chine tools. The goal is electrification that will operate 
under the most severe conditions throughout the entire 
mechanical life of the machine. This can be and Mas 
been done, Mr. O'Neill said. His committee stands 
ready to work with the NMTBA, NEMA or any other 
group whose object is to help produce better electrifica- 
tion for machine tools and to minimize the problem of 
maintenance. 

E. J. Rivoira, chairman of the NMTBA Electrical 
Committee and electrical engineer, Cincinnati Milling 
Machine Company, called for a show of hands as to how 
many machine tool builders were not conforming to the 
new standards. Only three showed. Mr. Rivoira cred- 
ited this high degree of acceptance to Mr. O’Neill. 

Discussing new standardization projects, Mr. Rivoira 
said that the problem of group fusing was being worked 
on. Limits of 100 amp at 440 volts and 200 amp at 220 
volts prevail at present. Westinghouse is running tests 
for the Electrical Committee to obtain Underwriters 
Laboratories approval and eventual NE Code change for 
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Fig. 3-——Control cabinets must be made deep enough for 
control transformer. This is a Cincinnati Milling Ma- 
chine Company cabinet of ample depth. 


a limit of 200 amp at 440 volts. 

Final balloting is expected in April by NEMA on 
mounting dimensions for magnetic starters. Other stand- 
ards in process relate to wiring diagrams, flange mount- 
ed motors, and mounting dimensions and _ protective 
equipment for control transformers. 


CONTROL ENCLOSURE DESIGNS 


A. L. Krause, Brown & Sharpe Manufacturing Com- 
pany, indicated that his company favored the cast ma- 
chine base as the control enclosure. No other arrange- 
ment, he said, can give the same degree of mechanical 
protection against damage by trucks. 

At Brown & Sharpe the present practice is to locate 
all control units in one enclosure. Room must be avail- 
able for the disconnect switch and the control transform- 
er, and as new cycles are added or additional machine 
functions electrified, larger panels and enclosures must 
be provided. Increase in panel size has sometimes made 
it impractical to find sufficient space in any one casting. 
The use of a separate enclosure permits mounting the 
equipment at a greater distance from the floor, but in 
general it has not proved practical to make the distance 
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Fig. 2—Typical regulation curves of various sizes of control transformers. 









VARIABLE 
FIELD 


Fig. 4—Method of mounting the two field coils of the 
Spohn 8:1 speed range d-c motor. 


irom the floor to the bottom of the enclosure 24 in. 
Where such specifications are insisted upon, it is fre- 
quently possible to use brackets and to relocate enclo- 
sures. 

For multiple motor starters the new electrical stand- 
ards specify that the enclosures shall not be less than 14 
gage (USS) if of sheet steel. This is based on the 
group fusing requirement. For reasons of mechanical 
strength and rigidity, Brown & Sharpe has standardized 
on 12-gage sheet steel. The enclosure mounting screws 
pass through welded bosses with counterbored holes in 
which lead washers are placed as seals. To adequately 
seal conduit holes, an asbestos-like sealing washer (Dur- 
abla) is used between the inside lockout and the cabinet 
wall. 

The thread on the end of the conduit where it passes 
through an enclosure must be sufficiently long so that 
it can be provided with a locknut on the outside and a 
sealing washer and a conduit bushing on the inside. For 
this condition a straight pipe thread on the conduit is 
used due to the better averagé engagement of the lock- 
nut. The so-called NPSM or American National 
Straight Pipe Thread for Mechanical Joints has been 
selected for this purpose. They will make up satisfac- 
torily with corresponding standard taper threaded holes 
or conduit. 
of coolant, the top of the control enclosure is extended 
to form a drip lip which also insures against chips on 
top of the cover from falling inside when the cover is 
opened. A felt seal is also employed. The cover hinges 
are of the continuous type, and the covers are fastened 
closed with screws that can be locked with a pin. 

A cover-mounted type of disconnect switch handle 
is used rather than being on the side. It has the disad- 
vantage of requiring a fixed location for the disconnect 
with respect to the cover and on deeper enclosures re- 
quires the disconnects to be mounted on spacers. The 
hinges can be on either side, however. To provide the 
greatest visibility, the inside of the enclosure and of the 
cover are both given a coat of baked white enamel. Fig. 
1 shows a special design of control enclosure. 

Mr. Krause also reported on the results of extensive 
life tests on solenoid plunger pin retainers. Failures of 
cotter pins used to retain the stud that fastens the oper- 
ated mechanism to the plunger were quite frequent 
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To adequately protect against an entrance . 


(7,200 to 11,700 strokes on accelerated life test in which 
the plunger operated against practically no spring). 
Special lock rings were then tried, placed in a grooved 
pin, but these lasted no longer. 

Various types of standard locknuts were next tried. 
With a standard steel nut, the studs broke in from 13,- 
000 to 30,000 operations of the plunger. To cut down 
inertia effects, thin lock nuts were tried. A thin steel 
nut lasted 200,000 operations and then loosened. A thin 
aluminum nut lasted 424,000 strokes and the failure was 
in the stud. 

In the meantime tests were run using a synthetic oil- 
proof rubber “O” ring of the type normally used for 
hydraulic seals. A groove was provided in the stud for 
holding this rubber ring. Separate tests of from 90,000 
to 240,000 were run with everything remaining in good 
condition. The final test was interrupted after 94,000 
operations and the solenoid was placed in a machine 
operating a clutch. It was still in perfect condition after 
500,000 operations. 

The taped joints generally used in motor terminal 
boxes were criticized by Mr. Krause, who suggested an 
improved method. Current machine tool electrical stand- 
ards specify that joints must be “covered with varnished _ 
cambric or oil-resisting synthetic tape equal to wire in- 
sulation specifications and approved friction tape plus 
a coating of oil-resisting varnish.” 

Samples of vinylite and neoprene tapes with adhesive 
backings were obtained, and various types of taped joints 
were made up and immersed in a kerosene base spindle 
oil, held at a temperature of 60 C. Friction tape plus 
neoprene or vinylite tape lasted only 2 or 3 days. A 
similar joint treated with clear glyptal varnish lasted 
only 7 days. 

Next, stripping lacquer was obtained, such as is used 
for protecting metal parts against corrosion while in 
storage. Joints made up of vinylite or neoprene plus 
friction tape treated with one or two dips of stripping 
lacquer were still good after a couple of months immer- 
sion. 

These tests prompted consideration of the possibility 
of making a boot out of a synthetic oil-resisting rubber 
to replace the first layer of tape. The first boots made 
had a thin wall and a heavy end section and a final layer 
of tape was used to supplement the side wall protection 
and help hold the boot on. 

After experimenting, it was felt that the tape was 
superfluous, and boots were obtained with heavier wall 
sections and a rib around the open end to help keep 
them in position. It may be necessary to add some tape 
to the boot or to tie it. Boots appear to have the follow- 
ing advantages: (a) A neat compact joint, (b) uniform- 
ity, (c) resistance to oil and abrasion, and (d) with a 
proper tool, shorter installation time. 


STANDARDIZED CONTROL TRANSFORMERS 


In standardizing machine-tool control transformers, 
the transformer’s voltage regulation is all too often dis- 
regarded, it was pointed out by C. E. Herr, specialty 
transformer engineering department of Westinghouse. 
A transformer may be rated at the desired capacity, but 
if it has poor regulation, it may even fail to operate. 

Control transformer regulation depends upon several 
factors. For any given transformer, the secondary volt- 
age depends not only upon the applied primary voltage. 
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but also upon the magnitude and type of the load cur- 
rent, as well as the proportion of resistance to reactance. 
In the case of machine tools the load is normally decid- 
edly of the inductance type and has a low, lagging power 
factor, usually from 15 to 35 per cent. 

Transformers are generally sold on a volt-ampere 
load basis determined by temperature rise of the wind- 
ings, normally 55 C above an ambient temperature of 
10 C. For control application, the limiting factor seems 
to be regulation or permissible drop in voltage under 
momentary inrushes of current rather than a steady- 
state heating basis. It may be possible to use smaller 
transformers if selected on this basis. The formula for 
regulation is : 





IR cos 6 IX sin 6 
Regulation = ————- + ————- + 
E E 
IX cos @ IR sin 6\2 
E E 
2 


The third term in the equation can be dropped with 
out too much error, especially for this case. Examining 
the remaining two terms, it can be seen how a low pow- 
er-factor, spasmodic load can be minimized or even 
turned to advantage as compared to the more normal 
type of lighting or resistance loads. In this regulation 
formula, cos @ is the power factor. When the power 
factor equals 7 as in the case of a resistance load, sin 6 
equals 0, so the second term will not count. Since the 
same value of J and the same value of E are used in each 
term, we may consider only the effect of two things: 
R cos 6 and X sin 6. For a load usually encountered 
in these control circuits, cos @ is in the order of 20 per 
cent and sin @ is 98 per cent. 

Assuming a transformer having a typical resistance of 
| ohm and a reactance of 2 ohms, then the first term will 
he 1 & cos 6 or 1 & 0.2, or 0.2, and the second term 
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FIGURE * 5 





Fig. 5—Method of mounting the two field coils of the 
Westinghouse 8:1 d-c motor with respect to the armature. 
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Figure * ¢ 





Fig. 6—Control diagram for 8:1 speed range d-c motor. 


will be 2 0.98, or 1.96. Thus the reactance causes 
several times as much voltage drop as does the resist- 
ance. 

Thus for control transformers where the physical size 
of the unit depends upon a heavy momentary overload, 
and where the combined power factor is low and lag- 
ging, the transformer should have low reactance in order 
to obtain small size. Unfortunately, there are no set 
values of X and R for transformers of this class, and 
there is usually difficulty in obtaining regulation data 
from the manufacturers. The lower volt-ampere rated 
transformers will have higher regulation, varying from 
approximately 10 per cent for a 50 volt-ampere rating 
to 4 per cent for a 1500 volt-ampere unit of the same 
general line. 

Turns can be added to the secondary winding to off- 
set the drop in the transformer windings, but one can- 
not compensate too far or the no-load or partial-load 
voltages may be too high to be satisfactory. A small 
transformer is usually compensated for rated load cur- 
rent to give rated voltage at the secondary terminals at 
100 per cent power-factor load. 

If the reactance of the transformer is relatively low, 
the low power factor of the usual high inrush momen- 


' tary overloads can be turned into an advantage. Under 


this condition, the regulation may be even less than at 
100 per cent power factor loads. This is because the 
1X sin 6 term will be small because X is small, and the 
TR cos @ term becomes smaller as the power factor de- 
creases. 

Mr. Herr suggested that the National Machine Tool 
Builders’ Association refer this subject of regulation 
limits to the NEMA-NMTBA joint technical commit- 
tee for further consideration. 

Speaking on the same subject, E. E. Opel, National 
Automatic Tool Company, Inc., agreed that voltage reg- 
ulation is one of the main considerations in the selection 
of control transformers. It is quite possible, he said, 
that a 500-va transformer with good regulation will do a 
better job than a 750-va transformer with poor regula- 
tion (see chart, Fig. 2). He presented the following 
data for estimating ampere loads for various contactors 
and solenoids at 110 volts, 60 cycles: 
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Current Ratings of Contractors and Solenoids 


SEALED 


INRUSH 
CURRENT CURRENT 
I IS RATIO 
COIL No. AMP AMP. I/1IS 

00 0.9 0.24 3.8 
0 1.59 0.27 5.8 

1 1.73 0.32 5.4 

2 4.45 0.80 5.6 

3 Fond 1.45 5.0 
207 0.96 0.22 4.4 
209 4.6 0.52 8.8 





It should be noted that the inrush currents are from 
five to ten times the sealed amperes in all three types of 


load—contactor coils, solenoid coils, or lamps. Certain 
coils become energized after the remaining apparatus is 
operating. The total load then becomes the sum of the 
amperes in the sealed equipment plus the inrush current 
developed by the closing coils. 

Sizes and ratings of control transformers now vary 
with each manufacturer to such an extent that in many 
applications the installation of a built-in transformer re- 
quires special engineering. If uniform characteristics, 
sizes and shapes of these transformers can be agreed 
upon, machine design can be simplified greatly. A com- 
promise must be made between the short, wide trans- 
formers necessary for shallow cabinets and those that 
are tall and thin for deep cabinets, Fig. 3. Mr. Opel 
suggested that possibly these conflicting requirements 
can be reconciled by building a transformer that can be 
either end mounted or side mounted. 

Length and width seem to be less important than 
depth. To Mr. Opel, the following depth limits appear 
to be practical : 

200 volt-amperes—3.5 inches 
1000.“ . -5.0 
2000 —/.0 

Various transformers with the same ratio may be clas- 
sified at several voltages such as 460-115 or 440-110. 
\Why not establish 110 volts as the standard secondary 
voltage on all control transformers, Mr. Opel asked? 
The NMTBA electrical standards are based on 110- 
volts control, and all control coils are rated at 110 volts. 
He proposed two lines of control transformers: (1) A 
standard line rated at 440/220-110 volts. These would 
be the low price, high production, stock transformers. 
(2) A special rating line for odd power supplies (chiefly 
foreign). Both the standard and the special lines should 
have the same’ mounting dimensions with screws acces- 
sible from the front. 

He also proposed that either a fuse or a hand reset 
circuit breaker be furnished on the low voltage side of 
the transformer, preferably the latter. Terminals should 
he furnished, preferably of the clamp type. They should 
he separated so that the high-voltage leads are at one 
end and the low-voltage at the other, he concluded. 

A speed range of eight-to-one by field weakening is 
possible with a d-c motor embodying a multi-pole, dou- 
ble-field stator with a two circuit armature, according 
to R. W. Moore, Westinghouse motor division. One 
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design, suggested by Glenn Spohn of the General Ma 
chinery Corporation, embodies two sets of main poles 
axially mounted to the stator with respect to the arma- 
ture whose conductors cut the flux from both sets of 
poles. The second, proposed by Westinghouse, embod- 
ies the same number of main poles, but they are cir- 
cumferentially mounted to the stator with respect to the 
armature. 

The factors which limit the range of a standard ad- 
justable speed motor are: Changes in residual magne- 
tism ; armature distortion ; distortion of the main field by 
the armature ; demagnetization of the main field by the 
armature, and increase in the reactance voltage. These 
factors cause instability or poor commutation when 
fields are weakened beyond that required to obtain four 
times base speed. The flux necessary to obtain eight 
times base speed is but 12% per cent of normal. The 
field current can be as low as 3 per cent or as high as 
13 per cent, to obtain 12% per cent of normal flux. Any 
change which would affect the residual of the machine, 
such as a change in load, would change the flux appre- 
ciably with a given value of field current and, therefore, 
the speed. The armature ampere-turns acting at the 
pole tips would result in negative flux under one pole tip . 
and increased positive flux under the other. This flux 
spreads into the interpolar zone, increasing the react- 
ance voltage and changing the magnetic neutral of the 
machine. This results in a direct demagnetizing action 
on the field, which at very weak main field strength 
causes a considerable change in speed. 

If the field can be kept stiff, these limiting factors will 
have little effect. Both methods for obtaining wide 
speed range accomplish this at the higher speeds. The 
method suggested by Mr. Spohn, illustrated in Fig. 4. 
employs a motor with two sets of main poles and one 
armature. The set of poles marked I-II are main- 
tained at full strength while those marked A-B are varied 
from full strength cumulative through zero to that dif- 
ferential value necessary to obtain the required high 
speed. If both halves of each magnetic circuit are du- 
plicates, there is no interaction between the two circuits. 
The generated voltage must equal the difference between 
the applied voltage and the resistance drop except that 
for this motor the generated voltage is the algebraic sum 
of the two voltages generated in each coil side. 

This motor will have strong fields at all speeds except 
twice base speed when the field of A-B is zero. Even 
for this condition, the speed depends mainly on the flux 
in magnetic circuit I-II, which is the strong field. 

In the Westinghouse proposed design, Fig. 5, the coils 
on poles I and II form one field winding and the coils 
on A and B forma second winding. This makes it pos- 
sible to keep poles I and II at full field cumulative while 
A and B are varied from full field cumulative to the re- 
quired differential value. The voltages generated in the 
coil sides under each of the four.poles add algebraically 
between the brushes of opposite polarity. It has been 


‘found that by making a special pole tip designy satisfac- 


tory commutation can be obtained if the field I and II 
is varied down to 60 per cent full field. 

Fig. 6 is the control diagram for these motors. Coils 
F, Fs are located on poles I and II and coils Fg Fy are 
located on A and B. The rheostat in series with F, F> 
has its shaft connected mechanically to the potentiomete: 


(Continued on page 208) 
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Conveyorized 
Insulation 


Dip and Bake 


* Equipment for automatic operation has 
continuous conveyor with small dip-tanks, 
arranged to avoid necessity of shaft clean-up. 


HE application of insulating varnish to armatures 

and stators with assembly-line speed and precision 

is the objective of the Zanderoll process, an engi- 
neering development of the Sterling Varnish Company. 
The equipment will be designed to fit the needs of indi- 
vidual manufacturers; it will be constructed and in- 
stalled by the Blaw-Knox Company. 

Essentially an insulated oven, heated by any means 
that may be selected, and with a chain conveyor built-in, 
the equipment comprises, in addition, dip tanks for var- 
nish and means for immersing only the windings of 
armatures, leaving the shafts clean and dry. The mech- 
anism for accomplishing the last is shown in Fig. 2, 
where it can be noted that the armatures are rolled 
across the dip tank with their shafts above the constant 
level of the varnish. 

In Fig. 3 is shown the drive end of the conveyor. A 
geared-head motor drives the conveyor through speed- 
reducing, chain-driven sprockets. The counterbalance 
weights for maintaining tautness in the chain are in the 
right foreground. 

The structural frame is welded throughout but oven 
side panels are removable, being assembled with studs 
and wing nuts. 

Operation starts at the press of a button with no pre- 
heat of the oven necessary. Direct, immediate temper- 
ature readings may be taken anywhere at any time dur- 
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Fig. 1—The equipment used in the Zanderoll process for applying insulating varnish to small armatures, viewed 
from the loading end; total time for two dips and a bake, less than 1 hour. 





Fig. 2—Preheated armatures passing into the first dip 
tank; shafts are not dipped so that subsequent cleaning 
is unnecessary. 


ing the operation of the equipment. 

Accuracy of control with this automatic equipment 
results in a highly uniform product. Varnish distribu- 
tion is exact and even, so that the balance of the treated 
pieces is not upset, and balancing can be done before 
treating. Stators and armatures are visible duririg the 
dipping operations through specially designed glass 
doors which are also removable. 

Because of the dip method’ employed, the varnish 
tanks are smaller and the varnish is used up in a short 
time, so that thinning and other measures required to 
maintain viscosity and freedom from contamination are 
reduced to a minimum. With the small volume of var- 
nish used, the fire hazard is reduced. 

Both small and large pieces may be treated, as well 
as special and non-uniform sizes, such as rotors weigh- 
ing in excess of 2,000 Ib. Non-conveyor adaptations 
(Continued on page 182) 
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Plastics Industry’s 
First National Show 


* Importance of plastics in electrical applications is much in 
evidence at the first exposition of plastics raw materials 
and end products held on comprehensive national scale. 


basis, the National Plastics Exposition, sponsored 

by the Society of the Plastics Industry, opened its 
doors at the Grand Central Palace, New York City, as 
this issue of ELectrricA MANUFACTURING went to 
press. Scheduled to run for six days, April 22-27, in- 
clusive, the exposition brought together a stimulating 
presentation of plastics materials, end products, manu- 
facturing methods, and production equipment. It dra- 
matically projected into the reconversion period the 
challenging and impressive results of chemical and engi- 
neering developments in plastics generated under the 
stimulus of wartime applications. And not the least in 
importance was the evident effect of these developments 
on the design of a vast number of products and product 
components in the electrical and related fields. 

Some 200 companies participated in the exposition. 
Several noteworthy new formulations and types of plas- 
tics materials were exhibited, as were molding and fab- 
ricating machines embodying new principles of design. 
Concurrently with the exposition,- the Society of the 
Plastics Industry held its 1946 Annual Conference at 
the Hotel Commodore, which was highlighted by a full 
program of technical sessions and the presentation of 
papers dealing with new materials, design of end prod- 
ucts and parts, methods of applications, and other engi- 
neering subjects. The business sessions included an 
important discussion by W. S. Landes, president of the 
Plastics Materials Manufacturers Association, and vice- 
president of the Celanese Corporation of America, on 
the present stringent supply situation in plastic materials. 

Highlighting the conference were group meetings by 
the compression molding, extrusion, injection molding, 
machinery, fabricating, low-pressure industries, and 


Hass, exposition of its kind held on a nationwide 


New materials at 
Plastics Exposi- 
tion included du 
Pont’s cellular 
cellulose acetate. 
lv’s very light, 
can be used for 
structural 
strength or ther- 
mal insulation 
between strips of 
metal, wood, etc. 


A full report on the exhibits and technical 
sessions of the National Plastics Exposition 
of the Society of the Plastics Industry, held 
in New York City, April 22-27, is scheduled 


for publication in the next issue of 
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plastic film divisions. Among the papers presented at 
these group meetings were the following: 

“The Impact and Flexural Tests for Molded Plas- 
tics; Their Relation and How to Use Them’”—H 
M. Quackenbos, Jr., Bakelite Corp. 

‘New and Proposed Applications in the Extrusion 
Field”—Morris Sanders, designer and architect. 
“Field Performance of Forticel”—Bert E. Cash. 
Chief, Molding Materials Development Depart- 
ment, Celanese Corp. of America. 

“The Competitive Position of Structural Plastics 
Materials”’—Frederick. Z. Pearson, Lyon Metal 
Products, Inc. 

“Application of Low Density Core Materials’’— 
Rk. A. Hoffer, FE. I. du Pont de Nemours & Com- 
pany, Inc. 

“Practical Methods for Heat-Sealing Thermoplas 
tics with High Frequency Energy”’—Wiley D. 
Wenger, Radio Corp. of America. (Demonstra 
tion of electronic bonding machines by Singer Sew- 
ing Machine Company and Union Special Machine 
Company. ) 

‘Massachusetts Institute of Technology Plastic Re 
search Project’—Frank Carman, General Man 
ager, Plastics Materials Manufacturers Association. 
“Low-Pressure Molding’”—John E. Stokes, Bake 
lite Corp. 

“The Necessity of Sound Test Methods and Their 
Correlation to End-Use’—Charles W. Dorn, Direc- 
tor, Research Laboratory, J. C. Penney Company. 
Inc. 

. Other features of the conference included a message 
of greetings from the British Plastics Industry delivered 
by Dr. W. J. Worboys, vice-chairman of the British 
Plastics Federation ; an address on the development of 
the atomic bomb by Major General Leslie R. Groves: 
and the presentation of the annual Hyatt Medal Award. 


ELECTRICAL MANUFACTURING 





CODE MARKER OR DATER 


A quarter-horsepower motor drives this machine 
at a rate up to 14,000 impressions per hour for 
material of minimum size. The machine auto- 
matically separates, feeds and imprints flat car- 
tons, tags, labels, envelopes, cellophane or kraft 
bags, or pieces of other material. The result may 
be either an inked impression or a blind, un- 
inked indentation, in either case from metal type 
or dies. Adolph Gottscho, Inc. 


SOUND-MOVIE PROJECTOR 


Used for both projection and sound-track 
excitation, the single 300-watt lamp of 
this projector provides adequate light in- 
tensity for viewing of the desk-top screen 
shown, 1214 in. wide, in a light room. 
In a darkened room pictures may be pro- 
jected up to 4 ft. wide or more. The 
machine uses 16-mm sound film. Self- 
oiling bushings and oil-sealed ball bear- 
ings; mechanism cushioned on rubber 
mountings; centrifugal blower for cool- 
ing lamp. Motor, amplifier and speaker 
all operable on a-c or d-c. Take-up reel 
holds 800 ft but 2000 ft reels may be 
used. Weight of complete equipment, 
2714 Ib. Movie-Mite Corporation. 


TABLE RADIO RECEIVER 


This superheterodyne with six tubes, including 

rectifier, has a range within the broadcast band 

from 535 to 1650 kc. Push-button tuning for six 

stations, a 5-in. speaker and built-in antenna. 

Dial is illuminated. Plastics molded case is 12/2 

in. long, and the shipping weight is:8 lb. Bel- 
mont Radio Corporation 
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AUTOMATIC SHAPE CUTTER 


Will cut shapes out of metal up to 8 in. 
<= thick with a gas cutting torch automat- 
ically guided by electrical means with 
the aid of a template. Template may be 
of any material but if of iron or steel an 
electromagnetic friction drive, shown in 
illustration, makes the operation fully 
automatic, once started. The universal 
motor is geared down so as to feed the 
cutting flame along the outline fixed by 
the template at a rate of 3 to 30 in. per 
min. The vertical spindle driven by the 
motor carries a magnetizing coil with 
the friction drive projecting above. The 
coil is energized by d-c from a selenium 
rectifier. Speed of the motor is regulated 
by two rheostats, one in series and one 
shunted around the motor. The control 
panel is built into the movable arm car- 
rying the cutting torch and may be seen 
at the lower left in the imset circle. 
Ohmstede Machine Works. 


AERATING CLOTHES WASHER 


Instead of using a conventional agitator, this portable wash- 
er employs a novel type of disk turbine set flush in one side 
of the square tub, not visible in the illustration. The tur- 
bine forces air into the water and circulates the water with 
a continuous motion which effects.the washing action with- 
out massing or tangling the clothes. Capacity, 4 lb of dry 
clothes. Hand wringer folds down inside and the drain- 
board becomes a cover when not in use. Monitor Equip- 

ment Corporation. “ne 


PORTABLE 
FLUORESCENT LAMP 


a, — A battery-energized, 6-watt, 
white fluorescent tube lights 
up a full 180-deg spread. A 
cellulose acetate plastic win- 
dow protects the tube. Two 
standard 45-volt B-batteries 
will last for 30 hours of con- 
tinuous burning and the tube 
has a 1000-hr life. Three 
switches on top-are for (1) 
conventional on-and-off; (2) 
momentary starting; and (3) 
booster circuit for draining 

be last available life from the 





H-F DIELECTRIC PREHEATER 
For preheating plastics and rubber forms 
this 10-kw equipment has metal-plate => 
electrodes which are built into a shielded 
enclosure on top. Circuits are interlocked 
with the shield for safety. Equipment is 
cooled by forced air circulation. An ad- 
justable automatic timer limits the heat- 
ing period and signals the operator upon 
its completion. A wattmeter indicates 


the h-f power used in heating the pre- 
forms. Frequency, 27 megacycles per sec 
and higher. Input power demand is ap- 
proximately 50 per cent more than the 
output power rating. Power supply, 3 
ph, 220-440 volts. 


Illinois Tool Works. 


INDUCTION-HEATED 
INJECTION MOLDING PRESS 
FOR STAINLESS STEEL 


Similar in certain respects to presses for 
injection. molding of plastics, this ma- 
chine handles stainless steel, brass, bronze 
or aluminum. Metal in form of pellets 
is molded at rates up to 7 lb per shot, 3 
or 4 shots per minute. Pellets are melted 
immediately before injection by being 
subjected to 35 kw at 9 megacycles per 
sec applied through induction. Result- 


ing temperatures are 800 to 3500 F. The 
injection stroke is 14 in. with a pressure 
of 50,000 psi. Hydraulic pressure is sup- 
plied by a New York Air Brake Com- 
pany unit comprising a double-end 
motor driving two direct-connected 
pumps, all mounted upon a reservoir 
tank. This unit is built into the base of 
the press. Hisgen Machine Tool Works. 
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LIGHT-WEIGHT AUTOMATIC ELECTRIC FLATIRON 


Weighing only 22 lb, with its 1000 watts of input, this iron 
_‘ @™ can maintain effective temperature even with damp material. 
The sole-plate is of aluminum-copper alloy which has good 
thermal conductivity and does not tarnish. The heating ele- 
ment is cast into the sole-plate for direct heat transmission to 
the work. Thermostat has solid silver contacts and is adjusted 
with fingertip control on the phenolic plastic handle. The 
cover is of 18-gage steel, chromium plated. A cord 6/2 ft long 
is permanently connected with a rubber sleeve projecting at 
the right rear to hold the cord up, away from the board. 
MatMatic Home Appliance Corporation. 


a-SPEED BENCH LATHE 


wns and polishing small parts 
«other materials, this lathe 
finder, made for use as a 

ita base. The grinder 

FOr, independent use. 

ted and locked in 

§ can be used on 

“Tools are stored 

OV n. Spindle 

Gh varies the 
s rom 0 to 


FOUR-UNIT ELECTRIC R 


Three models differ chiefly in the lé 
arrangement of the four surface elef 
illustration shows model S-100 with 
units across the back and open work 
face in front. Top is 16-gage steel; 
range is finished in porcelain enamel. One 
the four units is a 6-qt deep-well cooker wi 
an 800-watt element. The larger surface ele- 
ment takes 2100 watts and the two smaller 
ones 1250 watts each. Elements are enclosed 
tubular type, two coils in each, controlled by 
7-heat switches. Oven is 17x17x20 in., insu- 
lated with fiber glass and heated with two 
3000-watt elements. Storage cabinet for uten- 
sils and a utility drawer are built into the cabi- 
net. Oven has a lamp inside, adjustable racks 
and counterbalanced door. Installation is fa- 
cilitated by “pig-tail” wiring connection. 
Pressed Steel Car Company, Inc. 
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Fatigue Failures and Measures to 
Reduce their Incidence 


* Resistance of metals to cyclic stresses can be measured by standardized 
laboratory methods and certain procedures are then available to the de- 
signer and production engineer for minimizing likelihood of service failures. 


of a machine under repeated stress is one of the 

most important considerations in any design. Sel- 
dom in actual service does a failure result from a single 
load applied once. More often the break is caused by 
a relatively small load, inducing stresses well below the 
elastic limit of the material, applied over and over again 
until finally a crack develops. Analysis of the fracture 
shows that the crack starts from a spot or nucleus which 
is characteristic of all fatigue failures. The nucleus 
from which the fatigue crack develops may be the re- 
sult of poor engineering, it may be a metallurgical fail- 
ure, or it may be attributed to faulty production. There- 
fore, the problem of fatigue can be solved only by close 
and intelligent cooperation between the engineering, 
metallurgical, and production departments. 

The importance and seriousness of fatigue failures in 
metals have been appreciated for years but tools have 
been lacking for the abstract study of the subject of 
fatigue, let alone the consideration of individual prod- 
ucts subjected to repeated stresses. The greatest re- 
search has been done on steel, since it is the most com- 
mon structural material. The non-ferrous alloys have 
been tested but not until about ten years ago did they 
begin to receive truly serious consideration. 

Unfortunately, there is no convenient factor of safety 
that can be applied in the design of structural members 
to prevent failures in fatigue. Increasing the size of 
all members, thereby decreasing the average stresses, 
is not the answer because the failure is caused by local- 
ized stress concentrations. The distribution of the 
stresses in the members of a machine can be likened to 
the electrostatic field distribution around a conductor. 
We know that the design of a satisfactory insulator de- 
pends upon the elimination of points of high field inten- 
sity and that spacing alone is not the answer. In like 
manner local stress concentrations cannot be eliminated 
by mere size. They are the resultant of the stresses pro- 
duced in the member in fabrication, the stresses pro- 
duced by adjacent points of stress concentration, and 
the stresses caused by the applied load. If the stresses 
produced in fabrication and by adjacent stress concen- 
trations are opposed to those produced by the applied 
load the local stress concentration actually will be re- 
duced by the applied load, greatly increasing the fatigue 
resistance of the member. 

All fatigue failures are caused by tension stresses so 
that any fabrication process that produces compressive 
stresses strengthens the material if the compressive 


i YHE prevention of failure of the metal members 


MAY 1946 





stresses are present at the point of the localized stress 
concentration or nucleus from which the fatigue crack 
is propagated. Bending, torsional, and axial loads not 
applied exactly coincident with the axis of the member 
produce tension stresses which are a maximum at the 
surface. Therefore, any imperfection caused by ma- 
chining, grinding, or finishing the surface produces a 
potential localized nucleus at the point where the maxi- 
mum tension stresses are present, not anticipated in the 
design of the member. Hence the complete design can 
be upset by improper fabrication. This, coupled with 
the fact that it is not always possible to anticipate the 
exact magnitude and frequency of the load the machine 
must handle, makes the study of fatigue failure very 
difficult. 


ENDURANCE LIMIT OF METALS 


There is no short cut in the study of strength of metals 
under repeated stress. First, samples as nearly perfect 
as possible must be subjected to repeated stresses to de- 
termine par for the metal itself. Unfortunately, no co- 
relation has been established between the other physical 
properties and the fatigue resistance or endurance limit 
so that the sample actually must be subjected to repeated 
stresses until its endurance limit is established. Then 
the notch sensitivity of the material must be determined. 
All this is the job of the metallurgist and the laboratory 
technician ; without it the product designer cannot select 
his materials intelligently. 

The endurance limit is defined as the highest stress 
which will not cause failure regardless of the number 
of times it is applied. The only way it can be deter- 
mined is to apply a known stress to the specimen and 
count the number of cycles before failure occurs. Ten 
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Fig. 1—Typical S-N curve for steel in a non-corrosive 
atmosphere, indicating indefinite life with stresses be- 
low critical values. 
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TYPE OF LOAD RANGE OF STRESS 


T Steady stress 
Oss wie ois cee elas s OD 


Pulsating stress- 


PA N_/ 10000 to 25,000 Ib 


O- iio 


CP Pulsating stress- 

 —_ a -—0 to 20,000 Ib. tension 
Tl Partly reversed stress- 

Oa op 5000 Ib. compression to 


18,000 Ib. tension 
; r Completely reversed 
Equal push-pull O— PS stress-13,000 Ib tension 
C to 13,000 Ib. compression 
; rey _ Partly reversed stress- 
ee ere 6000 Ib. tension to 
: 22,000 Ib. compression 
‘ ae Si _Pulsating stress- 
Gc gh VY 


Push- push 0 to 24,000 Ib. 


compression 


le 


Binet 
Push-push cs Ni 


10,000 fo 20,000 Ib. 
compression 


QO— -—— - —— - —.... ...... 


~ Steady stress- 
Push C — 35,000 Ib.compression 


Fig. 2—Representation of the various methods of load- 
ing for fatigue testing, as recommended by the ASTM 
Committee on Fatigue Research. 


million cycles is considered a reasonable figure for steel 
but, if the stress and service life of a member can be 
determined, a lower figure may be used. Therefore, the 
S-N curve shown in Fig. 1, showing stress vs. the num- 
ber of cycles, tells the endurance limit story more com- 
pletely than a single value. The curve shown for steel 
approaches a horizontal asymptote, indicating that the 
material has an indefinite life if the stress is maintained 
below this value. Unfortunately, most of the non-fer- 
rous alloys do not approach a horizontal asymptote, so 
that theoretically they will fail at any stress, no matter 
how small, if it is applied often enough. Therefore, the 
endurance limit must be expressed in terms of stress 
and number of cvcles. 

Fatigue testing in the laboratory is laborious but rela- 
tively simple if certain precautions are observed once 
the par specimen has been prepared without surface im- 
perfections. However, the correlation of the data and 
evaluation of service stresses are more difficult. In fa- 
tigue testing the maximum applied stress must not ex- 
ceed the elastic limit because the phenomenon of fatigue 
is concerned with failures without deformation. Also, 
shock loads must be avoided because stresses produced 
by a shock load may be greater than twice those caused 
by the same load applied slowly. Another important 
consideration in fatigue testing is that it deals with local 
conditions so that average values from several specimens 
mean nothing if the scatter of the values is not shown. 
The working stress of the member must lie outside of 
the scatterband to be safe. 

There are various methods of fatigue loading and 
testing machines for each method are available. Since 
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the results obtained by the various methods are not 
strictly comparable, the method of test must be given 
in any comparison. Fig. 2 is a diagram showing the 
various methods of fatigue loading as given by the 
ASTM Research Committee on Fatigue of Metals. The 
stress may vary from a steady pull to a steady push 
throughout the stress cycle. Between these extremes 
almost all the various combinations of pulsating pull, 
push-pull, or pulsating push may be used. 

The most common endurance testing machine is the 
cylindrical rotating-beam machine. The specimen con- 
sists of a cylinder supported on its ends and deflected by 
a load, applied at right angles to its axis at the center. 
The surface of the bar directly under the center load 
has induced in it maximum compressive stresses and the 
surface opposite the load, maximum tension stresses. 
Proceeding around the bar the stresses decrease from 
compression to zero 90 degrees away from the point at 
which the load is applied, then build up to a maximum 
in tension, back to zero, and then back to maximum 
compression, completing the trip around the bar. In 
the test the cylindrical beam is rotated so that the stress 
at any point on the surface varies from maximum ten- 
sion to maximum compression, corresponding to the 
equal push-pull shown in Fig. 2. This is the simplest 
type of endurance testing machine and most commonly 
used. Another, which applies maximum stress at the 
surface, flexes a flat test specimen, rigidly held at one 
end, by means of a cam-applied load at the other. Also 
the round test specimen can be treated as a cantilever 
beam by holding one end in a rotating collet and apply- 
ing the load through a bearing, spring or dead weight 
to the other. (Fig. 3.) 

Other testing machines are available to apply axial 
tension, compression, or various combinations. How- 
ever, the application of pure axial loading without bend- 
ing is difficult in the laboratory and practically impos- 
sible in actual usage. Theoretically, with perfect axial 
loading, the stresses induced in the specimen are uni- 
form throughout the section. Actually, the slight bend- 
ing produced by imperfect alignment increases the 
stresses at the surface, causing the fatigue failure to 
originate there. This is aggravated by any imperfec- 
tions in finishing the surface of the specimen or if care 
is not exercised in mounting the specimen in the holding 
jaws or collets of the testing machine. Torsion fatigue 
tests are made by holding one end of the bar and twist- 
ing the other in one direction, permitting it to return to 
its unloaded position, or twisting it first in one and then 
in the reverse direction. 

These machines represent the methods of producing 
the fundamental stresses that can cause fatigue failures. 
Combinations of these are used to approximate the con- 
ditions to which the member will be subjected in the 
field. Therefore, many kinds of devices are used for 
special fatigue studies. One sucli interesting testing 
machine is known as the resonant testing equipment. It 
consists of two massive flywheels connected by a spring 
with provisions for mounting the specimen in the cen- 
ter. The flywheels slung from a supporting frame, the 
spring, and the specimen are a resonant mechanical sys- 
tem. Once it is set in oscillation, the forces on the 
specimen are at least 100 times the driving force and 
the energy supplied is small, being equal to that lost in 
damping the system. Therefore, the masses can be made 
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) swing like pendulums toward and away from each 
ther by means of a relatively small electronically con- 
rolled vibration motor, permitting accurate and con- 
venient control. This machine has been used to good 
.dvantage in the study of endurance limits of airplane 
tructural members. 

No matter what the method of applying the repeated 
stress there is no short cut to obtaining the endurance 
limit. In fact, to obtain the true picture of the S-N 
curve shown in Fig. 1 requires a carefully polished and 
mounted specimen for each point on the curve. A super- 
ficial consideration of the endurance limit would lead to 
the conclusion that, once the anticipated number of 
cycles to which the member is subjected in service is 
established, the safe stress can be determined with one 
specimen by starting at a low value and subjecting it to 
the required number of cycles. By steadily increasing 
the stress the point on the S-N curve could be estab- 
lished. Unfortunately, this procedure of inducing 
stresses lower than that at which the endurance strength 
is determined cannot be followed because understress- 
ing increases the endurance limit. Also the tensile 
strength and hardness increase with understressing, 
whereas the ductility decreases slightly. Therefore, each 
determination must be made with a new specimen. 


EFFECT OF OVERSTRESSING 


In fact, overstressing beyond the elastic limit, if con- 
tinued for only a few cycles, has the same effect as un- 
derstressing in that the endurance limit is increased. It 
causes flow in tension on the surface where the maxi- 
mum stress is present, thereby producing compressive 
stresses in the deformed surface layer. These stresses 
tend to balance out the tension stresses, causing fatigue 
failures, thereby strengthening the piece. However, if 
the overstressing is continued some of the life of the 
specimen is used up, thereby decreasing its endurance 
strength. Fortunately, the strength of the material can 
be coaxed back by understressing if the damaging over- 
stresses have not been continued too long. From this 
it is seen that the endurance limit is not a fixed quantity 
but depends upon the treatment of the specimen. Ten- 
dencies to strengthen the material always are striving 
against those trying to weaken it. Those tending to 
weaken the material finally triumph when fatigue fail- 
ures occur. 

Not only does the history of the specimen confuse the 
results obtained in the laboratory, but the effect of un- 
derstressing and overstressing makes it difficult to fore- 
cast failures in the field. Seldom, if ever, is the same 
load applied in exactly the same manner until failure 
occurs in the field so that the effect of understressing 
and overstressing is continually varying the endurance 
limit. Hence the evaluation of the strength of material 
in fatigue truly requires a thorough understanding of 
the fundamentals involved as well as a vast background 
of practical experience. 

The effect of grain size on both polished and notched 
specimens is not nearly as great on the endurance limit 
as it is on the other physical properties. However, it is 
a factor in that the strength and hardness increase as 
the grain size decreases and the notch sensitivity in- 
creases wth increasing hardness. Grain size, as indica- 
tive of proper heat treatment, is important in its influ- 
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Magnaflux Corporation 
Fig. 4—Stress contours plotted on a‘small rocker arm 
by means of a brittle lacquer called Stresscoat. 


ence on the endurance limit. Beryllium copper, shown 
in Table I as having an endurance limit of 36,500 psi for 
50,000,000 cycles, when heat treated for peak hardness 
and minimum ductility has its endurance limit increased 
to 50,000 psi for 100,000,000 cycles. The endurance 
limit is affected indirectly by the grain size because it is 
dependent upon the proper pouring and heat-treating 
procedure which eliminates metallurgical stress-raisers. 

The speed at which the fatigue test is run does not 
affect the results as long as the load is applied smoothly, 
without impact, and the speed is not great enough to 
cause heating or damping. Even though the endurance 
strength is relatively independent of temperature, in- 
tense localized heating is not desirable because, coupled 
with the stresses, it may cause plastic deformation. 
Tests indicate that speeds up to 10,000 cycles per min- 
ute are satisfactory. 

The metallurgical picture of the endurance strength 
of a material is completed by the determination of its 
notch sensitivity. This requires the repetition of the 
fatigue testing procedure carried out on carefully notched 


General Electric Co 





Fig. 3—Testing the fatigue resistance of a motor shajt 
by loading it as a cantilever and running the test on 
the rotating-beam principle. 
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American Foundry Equipment Co. 
Fig. 5S—The Wheelabrator, a machine for shot-peen- 
ing by means of shot hurled by centrifugal force, using 
no air blast. 


samples so that the results can be compared to the en- 
durance limit of the polished specimen. Tests prove 
that the notch sensitivity increases with the hardness of 
steel and most non-ferrous alloys. In fact, the harmful 
effect of any stress-raiser increases with the hardness. 
Because of this, springs which are extremely hard are 
very sensitive to notches and require careful polishing 
or shot blasting. However, each material must be stud- 
ied individually. Stainless steel known as 18-8 shows 
good notch sensitivity. This effect is probably due to 


the fact that 18-8 work-hardens rapidly and the cold- 


working action sets up compressive surface stresses, 
strengthening the material. 


STRESS ANALYSIS IS IMPORTANT 


From all of this it is seen that the job of obtaining 
accurate fatigue data in the laboratory is a meticulous 
and tedious procedure and to apply it.to the actual oper- 
ating conditions of the machine is even more difficult. 
However, fatigue failures are always the result of local- 
ized peak stresses or stress concentrations. Therefore, 
if the design of the machine is analyzed so that peak 
stresses are avoided, the danger of fatigue failures is re- 
duced. The stress distribution can be studied in three 
ways, namely, the photoelastic study of the stresses in a 
transparent model, the study of the stresses in the part 
itself by X-ray, destructive analysis, or brittle lacquer, 
and by the theoretical calculation of the stress distribu- 
tion as influenced by necessary stress-raisers such as 
holes, discontinuities, and the like. Actually, the analy- 
sis consists of all three coupled with practical experi- 
ence. The importance of practical experience cannot 
be overemphasized because satisfactory results with any 
method depend upon the proper interpretation of the 
results. 

The photoelastic study of the stress distribution in a 
member is based upon the fact that the optical proper- 
ties of transparent materials change under stress. There- 
fore, if polarized light is passed through a transparent 
model of the member subjected to stresses, a definite 


light pattern is obtained whén viewed through an an-° 


alyzer. This light pattern is related to the stress distri- 
bution in the part. Originally polychromatic light was 
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used and stress was indicated by the changing color 
pattern. This gave an excellent indication of the inter- 
nal stresses but the magnitude was hard to evaluate. 
Now monochromatic polarized light is used giving a 
light pattern of light and dark fringes. The separation 
between the lines gives an indication of the stress con 
centration. 

The actual magnitude of the stresses is more difficult 
to evaluate. One method is to use a lateral extensometer 
and measure the change of physical dimensions with 
load, calculating the stress which must be present to pro- 
duce this change. Another method is to use a sample 
or control strip made from the same transparent mate- 
rial as the model and compare the light pattern obtained 
from the photoelastic study of it under measurable loads 
with that obtained on the model. Because of the diffi- 
culty of determining the magnitude of the stresses, the 
photoelastic study is used most often to determine the 
stress distribution rather than the actual value of the 
stresses. Even so, its value and accuracy depend upon 
the care exercised in making the model so that stresses 
are not set up in the machining operations different from 
those actually found in the metal counterpart. 

Only the surface stresses can be studied by X-ray but - 
it is of some value because most fatigue failures start 
on the surface where maximum tension stresses usually 
are found. X-ray analysis has one advantage over the 
photoelastic method in that the actual metal member is 
studied with X-ray, whereas a transparent model is 
used in the photoelastic study. The X-ray diffraction 
method, used to study the surface stresses, consists of 
irradiating a spot on the surface with X-rays from two 
sources. One is directly over the spot and the othet 
at a measured angle to it. The picture of the reflected 
rays consists of a series of lines whose space is an index 
of the stress. The magnitude of the stress is obtained 
by comparing the X-ray diffraction pattern with that 
obtained from a test strip of the same material whose 
stress is known. The accuracy of the method depends 
very greatly upon the condition of the surface, so the 
spot irradiated must be polished with extreme care. 

The destructive or dissection method of stress analy- 
sis requires little equipment and is particularly valuable 
in determining the residual stresses in the member pro- 
duced in its fabrication. It is based upon the fact that 
the vector sum of all the local stresses in the member 
must be zero because the member is at rest. However, 
if material is cut away some of the stresses also will be 
removed so that the remaining member must deform 
until the vector sum again equals zero. In the process 
the piece is measured accurately, part is cut away, and 
the deformation measured. This is referred to the 
deformation obtained on a test strip of the same material 
under a known load. 

The points of stress concentration on the surface of 
a member under load can be studied conveniently by the 
brittle lacquer method. The part is coated with a thin, 
tightly clinging coating of brittle lacquer which is al- 
lowed to dry thoroughly. Load then is applied to the 
part and the points of stress concentration are indicated 
by the cracking of the lacquer and the pattern of the 
cracks helps to evaluate the stresses. Again, the mag- 
nitude of the stresses can be obtained by comparison 
with a test strip coated with the lacquer and subjected 

(Continued on page 216) 
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Some Factors Affecting Design of 
Ultra-Small Motors 


* Basic engineering procedures can be applied, but six parameters, 
discussed in detail, must be especially determined for these small mo- 
tors from test or otherwise, before performance can be calculated. 


P. H. TRICKEY 


Chief Engineer 
Diehl Manufacturing Company 


that the proportions of motors of different sizes 

would be in direct ratio, and that a set of drawings 
for a small motor could be obtained from those of a 
large motor by simply photostating with the proper re- 
duction factor. It is soon found on trial, however, that 
this method is quite unsuccessful, due to certain physical 
limitations which begin to appear as the motor size be- 
-omes smaller. 

As the size of a motor is reduced, one of the first 
factors to show change is the “space factor’? which is 
the ratio of the useful copper area in the slot to the gross 
slot area. Even if the voltage were continually reduced 
in proportion to the size, there would come a point where 
the physical thickness of insulation would reach a mini- 
mum that would stand handling and wear. In some de- 
signs the space factor may go down below 10 per cent. 

One of the next factors to appear is the air gap. For 
economical fractional horsepower motors, 0.010 in. is 
about the low limit. For motors less than 3 in. in 
diameter gaps may be between 0.008 to 0.0025 in. How- 
ever, increased cost of manufacture and greater variation 
of gap between individual motors is likely to result. 

The designer soon finds, also, that the number of slots 
must decrease, partly because of physical strength of the 


[: the uninitiated, it would seem at first thought 


Ultra-small motors for control ‘applications; these are both designed for operation on 2-ph, 115 volts, 60 cycles; 






teeth, partly because of minimum requirements of slot 
openings, but mostly because small slots reduce the 
space factor badly. Since reducing the number of slots 
is likely to increase the leakage reactance and decrease 
the torque, it makes the horsepower-per-cu-in. ratio de- 
crease even further. 

In general, bearing friction losses become a greater 
and greater proportion of full load input as the motor 
size is reduced. It is not uncommon to have the friction 
amounting to as much as 30 per cent of the gross output 
on motors in 3 in. diameters and as much as 80 and 90 
per cent in motors 2 in. and less. 

The factors mentioned above do not show up abruptly, 
but gradually get worse and worse. However, there is 
one factor which may be a definite limitation at times. In 
many factories, the winding department does not have 
sufficient skill to wind with wire smaller than No. 40 
B&S gauge. Others will reach their limit at No. 37. 

Twenty years ago, it was the impression among many 
design engineers that the performance of motors below 
one-half horsepower could not successfully be calculated 
from machine dimensions. During the intervening years, 
it has been shown that useful and accurate calculations 
can be made not only on the regular fractional horse- 
power motors, but on motors as small as 1% in. in 


Diehl Mfg. Co. 


the motor at the left is rated at 100 watts, totally enclosed, and has an auxiliary fan motor inside the shroud for 
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cooling the main motor; the product at the right is a 10-watt, low-inertia motor. 
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Air Associates, Inc. 
One-fijtieth hp aircraft motor for operation at 3000 
rpm on 24 volts, d-c. 


diameter. The regular performance calculation methods, 
such as those presented by C. G. Veinott,? apply satis- 
factorily provided the motor constants or parameters are 
accurately known. 

‘There are six parameters or constants necessary in the 
performance calculations: primary resistance, secondary 
resistance, total leakage reactance, open circuit reactance, 
iron loss, and friction-plus-windage. The proportions 
and ratios of these parameters usually change as the 
motor becomes smaller. 

As mentioned above, the friction is apt to be high on 
very small motors. The ratio r;/X, primary resistance 
over total leakage reactance, goes up greatly as the size 
of motor goes down. In large integral horsepower mo- 
tors, the primary resistance has little effect except on 
the primary copper loss, but in small motors it has a very 
important bearing on the torques. In general, ro/X, 
secondary resistance over total leakage reactance, is 
higher in the small motors. 

Xm 

The ratio K, = — — 

Xm + Xe 
reactance over magnetizing plus leakage reactance, is 
very apt to drop from 0.98 in large motors to 0.96 in 
fractional horsepower motors, and as low as 0.6 in sub- 
fractional sizes. Usually if it drops below 0.6, a better 
design should be made. The open-circuit reactance, or 
magnetizing plus primary leakage reactance, usually be- 
comes lower in proportion to the rating as the size de- 
This is primarily due to failure of the air gap 
and tooth openings to decrease in proportion to the di- 
ameter. The result is, of course, lower power factor 
unless increased resistances cause the losses to offset it. 

As mentioned above, if the six parameters or constants 
can be obtained either by calculation or test, the perform- 
ance of even the smallest motor can be calculated. Nor- 
mally, these parameters remain constant over the usual 
performance range. However, three of these parame- 
ters, under certain conditions, may vary with load-or 
speed. The most common case is that of friction-plus- 
windage. On large motors, it is customary in making 
performance calculations to consider the friction-plus- 


-- magnetizing or mutual 


creases. 
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‘motor calculations. 


windage as constant, and to neglect it completely for 
speed-torque curves. On regular fractional horsepower 
motors, it is necessary to let the friction-plus-windage 
loss vary as the square of the speed for speed-torque 
curves, but still use it as constant for performance. On 
very small sub-fractional motors, it is often necessary to 
vary friction-plus-windage as the square of the speed 


even over the brake test range. 


The other two parameters which sometimes vary with 
load are the open circuit reactance and the.iron loss. In 
most calculation methods, the effect of primary react- 
ance and resistance drop are properly taken care of in 
the formulas and.calculation forms. However, it is cus- 
tomary to estimate or obtain from previous calculation 
the resistance drop at full load and consider it constant 
for the purpose of obtaining the induced voltage, flux 
and saturation factor. In fractional horsepower or large 
motors, where the ratio of induced stator voltage to line 
voltage is anywhere from 0.98 to 0.94, this method is 
quite satisfactory. However, in very small sub-frac- 
tional motors, particularly if highly saturated, this ratio 
may drop to 0.70 or lower, in which case the saturation 
factor, open-circuit reactance and iron loss may vary 
widely from no load to double load. It is quite possible 
in these cases, with the usual calculation methods such 
as Veinott’s, to consider each point on the load curve as 
having different iron loss and open-circuit reactance. 

In general, the regular formulas for the six parameters 
apply to the ultra-small motor except with extra care 
and refinement. There is nothing unusual in calculating 
primary resistance. The method commonly used on 
fractional horsepower sizes, where the length of coil 
end is obtained by substituting an empirical constant 
(such as 1.5 for four pole) in place of #/2 which would 
apply if the coil end were a semi-circle, may be used for 
the smallest sizes. 


SECONDARY RESISTANCE 


A few more refinements apply to secondary resistance. 
The increase in bar length due to skew and the reduc 
tion in area of rectangular bars due to rounded corners 
are typical cases. Different widths of stator and rotor 
are sometimes overlooked in calculating bar length. On 
small die-cast rotors, the staircase or stagger effect of 
lamination thickness may sometimes increase the bar re- 
sistance by 10 per cent. One of the largest effects com- 
monly missed is the extra length of current path in wide 
resistance rings on rotors of many poles, where the in- 
ner part of the resistance ring may be entirely useless. 
The correction factor for this effect was given by the 
writer in an AIEE paper‘ in 1936. The deep bar effect 
so common in large motors is seldom a factor below 
the half-horsepower size. 

Leakage reactance calculations also have their refine 
ments in the small motors. It is absolutely essential t: 
consider the skew leakage ordinarily omitted in larg: 
On regular fractional motors, com 
pletely closed rotor slots are quite common, and the re 
actance due to the saturated bridge is a very important 
component. In ultra-small motors, the bridge cannot 
be punched thin enough, and very few closed slot rotor: 
are used. Since small numbers of slots are often use: 
in these sizes, the slot leakage correction factor of M: 
Alger® is usually necessary. This is the correction t: 
offset using the effective turns in the reactance formul: 
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jistead of the actual turns. This 1s sometimes quite im- 
portant when the number of slots and the winding dis- 
tribution are different for main and starting windings. 

Although “belt leakage” as described and defined by 
Mr. Adams is not supposed to exist in squirrel-cage 
motors, it is found on fractionals and sub-fractionals that 
about one-third the regular belt leakage seems to be nec- 
essary to make up for some “harmonic” or “differential” 
leakage not covered by Mr. Adams’ “zigzag” leakage. 
As in the case of rotor resistance, deep bar effect seldom 
appears in the leakage of the small motors. 

Some of the refinements in leakage reactance calcula- 
tions also apply to the open circuit reactance. Skew 
must be accounted for on very small motofs,. although it 
is not usually very important on regular fractional sizes. 
The gap factor is calculated in the regular way, but is 
usually very important due to the large ratio of slot 
opening to tooth pitch. 

As mentioned above, the reduction in flux and induced 
voltage, due to increase in load current, is a very im- 
portant factor in the little motors and assuming the cor- 
rect reduction in figuring the saturation factor is vital. 

Irregular and unusual flux paths and shapes of core 
sections probably do not occur any more frequently in 
small motors than in regular fractionals. 

One frequently overlooked factor is the penetration 
of flux in steel housings and shaft. The effective pene- 
tration at 60 cycles may be as much as 0.020 in. and at 
25 cycles as much as 0.080 in. This may be negligible 
on large motors, but on motors where the entire depth 
of yoke is only 0.10 in. this effect can be very great, par- 
ticularly at very high densities. 

The factors mentioned above affecting induced volt- 
age, flux, saturation, penetration, etc., apply also to the 
calculation of iron loss. Ordinarily the usual: approxi- 
mate methods apply even to the small motors. Occa- 
sionally, the more extensive and thorough method of 
Spooner® is necessary, and sometimes it is necessary to 
place the odd frequency component of the iron loss as a 
reduction in output like friction-plus-windage rather 
than assuming all of the iron loss to be supplied by the 
stator side of the circuit. 

No special remarks need to be made about the effect 
of size on calculations of the sixth parameter, friction- 
plus-windage, as no calculations are ordinarily made, the 
value being estimated or taken from tests on similar 
motors, whichever method is more convenient. 


TEST ANALYSIS 


The testing of electric motors is usually for two pur- 
poses. One is to obtain actual performance data to see 
if the motor is satisfactory and to submit to the customer 
if required. Testing for this purpose on ultra-small 
notors is simply a matter of thinking small and apply- 
ing instrument and scientific technique. All torque and 
speed measuring devices must be friction-free to increase 
sensitivity and reduce tare. Careful selection of meters, 
ind accounting for meter losses must be made. Recti- 
fer and vacuum tube voltmeters are often used to reduce 
otential-circuit currents. It is particularly necessary to 
iccount for changes in potential drop through current 
oils of ammeter and wattmeter due to current changes 
n potential circuit. For this reason it is often necessary 
0 leave voltmeter and wattmeter always in circuit even 
vhen reading amperes. The string and pulley method 
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The Dumcre Company 
This ultra-small motor, rated at Yoo hp, has internal 
expanding magnetic brakes. 


is often used rather than the conventional form of Prony 
brake. It is necessary to account for the thickness of 
the string properly. 

The second purpose of testing is to determine the par- 
ameters or constants by test, partly to verify the calcu- 
lations and partly to have them available in future cases 
of trouble shooting. The aid of the parameters in trou- 
ble shooting is practically indispensable. The methods 
of test analysis for parameters as given by Veinott® are 
equally applicable to the ultra-small motors with certain 
care and refinements. 

The testing for primary resistance poses no special 
problem in the small motors, as the resistances are large 
and regular Wheatstone bridges work out very well. 

The measurement of secondary resistance from 
locked-rotor readings is easier in one sense because the 
rapid and great heating of the large motors is not pres- 
ent to anywhere near the same degree. However, the 
ratio of ro/Xo, that is, rotor resistance over open-circuit 
reactance, is very often above 0.06 and sometimes above 
0.2. In these cases, it is absolutely essential that the 
locked readings be interpreted by the formulas of 
Veinott’s test paper,? otherwise the values obtained are 
worthless. It is also necessary in all testing on these 
small sizes that primary resistance be measured after 
all tests so at least an attempt can be made to ratio re- 
sistances back to a common room-temperature base. 

The same locked-reading interpretation by Veinott’s 
method must be applied when solving for short circuit 
or locked-rotor reactance. It is not only desirable, but 
usually possible in these small sizes to get locked read- 
ings at full line voltage. 

On large motors and even on fractionals, the motors 
will run close enough to synchronous speed at no load 
so that no-load readings may be interpreted for the 
open-circuit reactance. However, on the ultra-small 
motors, it is very often necessary to drive the motor at 
synchronous speed with a dynamometer in order to get 
a measurement of Xp» that is dependable. Sometimes it 
is even necessary to apply a two-phase supply of proper 
voltages in measuring Xo rather than single phase. This 
occurs mostly when the rotor resistance is high. 

The same failure to run near synchronous speed makes 
it necessary in many cases to measure iron loss when 
driving the motor at synchronous speed by a dynamo- 
meter. It is also quite often necessary to apply two- 
(Continued on page 184) 















- Design of Power Supplies 


Used in Moon Radar Experiment 


* A separate power supply was designed and set up for 


each stage of amplification, with developments that may be 
of value when designing other heavy electronic equipment. 


WILLIS W. SNYDER 


Engineer, Application Department 
Sylvania Electric Products, Inc. 


r VHE announcement in January, 1946, that radar 
signals had been sent to the moon and detected 
upon return, has aroused curiosity concerning 

the equipment used in the experiment. All units in the 
assembly, which included transmitter, receiver and 
power supplies, were of special design, the choice of cir- 
cuits and components being dictated by the special na- 
ture of the problems. 

The work of designing and constructing this equip- 
ment was assigned to Sylvania Electric Products, Inc., 
in the fall of 1943 and the product was first put into 
operation at Bayside, Long Island, the following sum- 
mer. It was the writer’s good fortune to have had a part 
in this work and he here takes advantage of the oppor- 
tunity to describe in detail the power supplies which 
constituted a part of the assembly. In order that reasons 
for. the particular choice of circuits and components 
will be clear, the description includes a brief review of 
rectifier and filter principles as they apply to the require- 
ments of the various units. 

As in the case of other heavy electronic equipment 
using several stages of power amplification, a separate 
power supply was furnished for each stage. Reasons 
for this were numerous, including operating efficiency, 
ease of servicing or adjusting, improved regulation, and 
reduction in the number of rectifying tubes of the high- 
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est rating used. The power supplies were five in num- 
ber, the separate units being made weatherproof and 
assembled in a single cabinet. The units and basic cir- 
cuit types were as follows: 

1. Bias supply, using high-vacuum rectifier tubes in 
full-wave circuit. 

2. Supply for first tripler, also using high-vacuum 
tubes in full-wave circuit. 

. Buffer-amplifier supply using single-phase, full- 
wave rectifier circuit with type 866 hot-cathode 
mercury-vapor tubes. 

. Final tripler stage with type 866 tubes in six- 
phase, half-wave circuit. 

5. Final power output stage using type 872A hot- 
cathode, mercury-vapor tubes in six-phase, half- 
wave circuit. ; 

The power supply required for the receiver is quite 
conventional and is similar to one of the transmitter 
power supplies to be described later, so will not be dis- 
cussed here. The receiver, however, requires a well- 
regulated supply to reduce hum to as low 4a level as pos- 
sible. 

The power supplies for the transmitter are four in 
number and are somewhat varied because of the great 
differences in voltage and power requirements of the 
different stages of the transmitter. The block diagram. 
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ig. 1, shows the supplies required and their uses. The 

upply for the tripler stage, using type 450TH tubes, 
is the same circuit that is employed in the power ampli- 
ier stage using type LOOOT tubes. Therefore, it will not 
ye described. 

The supply for the 807 tripler uses a full-wave, single- 
hase circuit employing a high-vacuum tube, type 
5U4G. The circuit is shown in Fig. 2 while the unit 
tself is shown in Fig. 3. The supply is protected by a 
circuit-breaker which has both a-c and d-c trip. The 
tripping points may be adjusted by means of potentio- 
meters for the desired value of current. The output 
voltage may be reduced merely by throwing a double- 
pole toggle switch which cuts a resistor into the primary 
of the power transformer. Red and blue panel lights in- 
dicate the position of the switch. 

The full-wave circuit used here is much to be preferred 
to the simpler half-wave circuit. Since the ripple fre- 
quency of the half-wave circuit is equal to the line fre- 
quency and the ripple frequency of the full-wave circuit 
is equal to twice the line frequency, the full-wave cir- 
cuit requires a less expensive filter. 

The d-c component of the rectified wave in a half- 
wave circuit flows through the transformer and tends to 
saturate the core, but: in a full-wave circuit the direct 
current in the transformer produces magnetic fluxes in 
opposite directions such as to cancel; thus a smaller 
transformer can be used. 

Another reason for using full-wave rectification is that 
a full-wave rectifier draws a sinusoidal current from the 
line and therefore has less tendency to cause communi- 
cation interference. 


BUFFER POWER SUPPLY 


The power supply for the 275B buffer stage also em- 
ploys the full-wave, single-phase circuit but uses the 
gas-filled rectifier tube type 866. The choice of a gas- 
filled tube here was made because of the high voltage 
and heavy load. 

The circuit for this supply is shown in Fig 4 and the 
unit is shown in Fig. 5. Here again the supply is pro- 
tected by a circuit-breaker having both a-c and d-c 
trip, but only the d-c tripping current is made adjustable. 

The entire radar system is supplied with 4-wire, 
3-phase, 208-volt, 60-cycle power and since the line-to- 
neutral voltage is 58 per cent of the line-to-line voltage, 
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Fig. 1—Block diagram of the moon-radar transmitter 
and its power supplies. 





this provides a convenient method of dropping the volt- 

age when desired. A rotary tap-switch on the front | 

panel is provided for this purpose. 
The behavior of a full-wave rectifier using gas-filled | 

tubes is essentially the same as that using a high-vacuum | 

tube with the important exception that in the high- | 

vacuum tube the voltage drop increases with current 

flow, but the gas-filled type has a nearly constant volt- | 

age drop of about 15 to 18 volts. The effect of this 

tube drop on the circuit may be seen in Fig 6. This 

shows that for a short period at the beginning and end 

of each half-cycle no current flows through the tube. 

during the time the anode voltage is less than about 

15 volts. | 
There are other points concerning gas-filled rectifiers 

whicherequire special attention: Condenser input filter ' 

should not be used. There should be a time-delay relay 

to hold off the plate voltage for about 30 seconds until 

the filaments are hot. Tubes should not be operated at 

low temperature since tube drop increases with decreas- 

ing temperature and thus may ruin the tubes. Tubes 

should not be operated at high temperatures as the peak 

inverse voltage which the tube will tolerate decreases 

with increasing temperature. (Peak inverse voltage is 

the voltage applied to the rectifier tube in the inverse 

direction during the period when the tube is not con- 

ducting). Safe temperature range is approximately 

5 C to 50 C to satisfy these last two requirements. 

Finally, provision should be made to prevent the in- 
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shown as mounted in a drawer of the cabinet. 


stantaneous plate current from exceeding the allowable 


peak current, because cathode disintegration may occur. 
POWER SUPPLY DESIGN 


The supply shown in Fig 4 is of such size and design 
that it might be considered a typical supply useful for 
other purposes in industry. For this reason the pro- 
cedure in the design of 2000-volt, 400-milliampere power 
supply is considered in some detail. 

1. Filter design—lIt is usually desirable to have the 
ripple voltage down to 0.25 per cent or less for this 
application in which case a two-section, choke-input 
filter would be used. A glance at the manufacturers’ 

catalogs of filter chokes will show that they are-pretty 

well standardized at 5 to 25 henries for swinging chokes 
and at 12 henries for smoothing chokes. This reduces 
the filter design problem to a matter of choosing the 
proper condenser. 

A convenient formula for the ripple of a two-section 


Connector Heineman 


breaker 
Samp. 





The 500-volt supply for the first tripler, 


filter when used with a single-phase, full-wave rectifier 
is: 

oe 650 

Ripple (per cent) ——_— 
LiL2(Ci+ C2)? 
where Li, L2, Ci and C2 are connected as shown in Fig. 7 
Thus for Li = 5, Lz = 12, for 0.25 per cent ripple we 
will have 


! 650 
V Li Le (% ripple ) 


A value of C1 = C2 = 4 would be chosen since 4yf is 
a standard size. One must be careful to choose a ca- 
pacitor with sufficient voltage rating. It must be able 
to stand the peak voltage of the full center-tap-to-line 
voltage of the power transformer secondary as this volt- 
age will appear at the condenser at no load. This volt- 
age will be determined from the transformer selection 
below. 

2. Bleeder design—A_ bleeder resistor is 
needed for two reasons: first, to discharge the filter con- 
densers when the supply is turned off; and second to 
draw a small current through the tubes and chokes and 
thus improve regulation. It is common practice to use 
from 5 to 10 per cent of the load current in the bleeder. 
In this supply a current of about 20 milliamperes is used 
in the bleeder. We are now ready to calculate the neces- 
sary transformer voltage. 

3. Transformer l oltage—The d-c resistance of the 
chokes is found from the manufacturer’s catalog to be 
approximately 75 ohms each. The d-c voltage drop in 
the-chokes will be: voltage drop = 2 75 (total cur- 
rent) = 2 X 75 X 0.420 = 63 volts. Assuming a tube 
drop of 17 volts, the total d-c voltage at filter input will 
be 2000 + 17 + 63 = 2080 volts. Now, a choke 
input filter as designed above, with L, not less than the 
critical value, will have a d-c voltage input equal to the 
average value of the a-c wave. This means that the 
rms value of the transformer secondary must be 1.1 
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Fig. 4—Circuit of the 2000-volt buffer plate supply; the equipment is illustrated in Fig. 5. 
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times the d-c voltage. This gives a transformer sec- 
ondary voltage each side of center = 1.1 & (2080) 
= 2288 volts rms. 

The transformer taps actually used in this supply are 
2340 volts each side of center tap. 

One point that must always be checked is the peak 
inverse voltage applied to the tube during the non- 
conducting period. -This is equal to the peak value of 
the total line-to-line voltage of the transformer secondary. 

Peak inverse = 2 (1.41) x (2340) 
= 6750 volts 

The rating of the type 866 fube is 10,000 volts, peak 
inverse, so this checks on the safe side. 

The filter condenser voltage rating mentioned above 
must be at least one-half of this peak inverse or 3370 
volts. A 4000-volt capacitor was chosen as this is a 
standard size. 

4. Filament transformer—The required voltage and 
current for the rectifier tube filaments may be found in 
tube data books and a transformer chosen accordingly. 
One must always check the secondary voltage insulation 
of the filament transformer, as the secondary is at the 
rectified d-c voltage in the case of a negative grounded 
system. The insulation from secondary to primary as 
well as the insulation from secondary to ground must 
be able to stand up under the full voltage conditions. 


POWER AMPLIFIER SUPPLY 


When d-c power of about 1 kw or more is required, 
it is desirable to use a 3-phase circuit. The supply for 
the power amplifier uses a 3-phase, full-wave circuit 
and employs type-872 gas tubes as shown in the circuit 
diagram, Fig. 8, and photo, Fig. 9. 

This circuit is also protected by a circuit breaker hav- 
ing a-c and d-c trip with the d-c trip adjustable. Of 
special interest here is the means of operating the supply 
at reduced voltage during tuning or when full power 
output is not desired. 
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The transformer primary may be connected in delta 
or Y and also has an 80 per cent tap. Two rotary tap 
switches are: located on the front panel, one to switch 
from delta to Y, the other to switch from 80 to 100 
per cent. Each phase of the transformer secondary is 
composed of two windings which may be connected in 


_ parallel or series, but this change is not desirable as an 





operating procedure for the reason that it involves un- 
soldering and resoldering connections. 

In order to understand the circuit of a three-phase 
rectifier more easily, consider the simplified, unfiltered 
rectifier circuit in Fig. 10. 

This circuit, sometimes called a three-phase, full-wave 
bridge circuit rectifier, has three rectifier plates tied 
together and three rectifier cathodes tied together. An 
analysis of this circuit will show that conduction’ is 
always through two tubes in series with the load, but 
that the pair of tubes conducting is different for each 
successive 60-degree period. Any particular tube, how- 
ever, conducts for one-third of each cycle. 

The conducting order for the circuit, shown in Fig. 
10, is as follows: 


60-degree period Tubes conducting 





l 4&2 
2 6&2 
3 6&1 
4 5 & 1 
5 5 & 3 
6 4& 3 


The unfiltered load current appears as shown in Fig. 11 
and the ripple factor is equal to 0.042. It will be noticed 
that this circuit requires four separate filament trans- 
formers, since filaments 1, 2, and 3 are at different poten- 
tials while filaments 4, 5, and 6 are at the same potential. 

The circuit shown in Fig. 8 includes a single section, 
choke-input filter, but during the moon experiment it 
was removed. This was necessary because the filter 


condenser was not large enough to hold up the voltage 
(Continued on page 186) 
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Designing Speed into Electrical 


Range Surface Elements 


* New Proctor automatic unit has initial heating-up speed com- 
parable with that of gas and, in addition, provides thermostatic 
control of temperature of contents of a cooking utensil. 


ROCTOR ELECTRIC COMPANY has a new 

surface heating unit for electric ranges. Not yet 

in production, it is nevertheless an example of 
original development and design showing what a re- 
search-minded electrical engineer can do in old fields 
without electronics, atom-smashing or jet-propulsion. 
Using conventional materials and methods almost 
throughout the design, this new range element and its 
associated controls have some interesting characteristics 
and potentialities. 

In the first place, it is designed to equal the tem- 
perature-accelerating ability of a gas burner. To do 
this, the two halves of the element, normally operated 
in series to consume 1200 watts, are thrown in parallel 
across the line, consuming 4800 watts. This is called 
“supercharging.” It warms things up in a hurry and 
within 35 or 40 seconds the supercharger thermostat, 
which is independent of the pan-temperature control, 
responds to the rising temperature and restores the 
power input to the normal 1200 watts. The super- 
charger thermostat is actuated by a small heater shown 
at the left side of Figs. 3 and 4. In opening the circuit, 
it operates through switch blade R as indicated by the 
dotted line in the supercharge diagram of these two 
figures. The control knob is pushed in to re-set the 
thermostat ; otherwise supercharging is impossible. 

In order to avoid overloading the wiring; the oven 


Fig. 1—Demonstration model of the new Proctor 
range element and controls. The operator is pushing 
the switch knob to start the supercharger. 
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circuit is automatically cut out during the brief period 
of acceleration. If more than one supercharger is in 
stalled on a range, not only is the oven cut out, but th: 
second supercharger may also be blocked during the 
half-minute or so the first one is operating. This is 
called “load dropping.” 

A second point of interest is that a second thermostat. 
continues to control the temperature of the bottom of 
the cooking utensil sitting upon the unit, in accordance 
with the setting of the switch dial. This makes it a 
temperature-controlled range surface heating element. 
The rapid rate of initial heating and thermostatic 
control throughout operation are the features of per- 
formance that make this device unusual. The design 
itself is no less noteworthy. 

The new unit is the result of work originated and 
guided largely by Joseph W. Myers, vice-president in 
charge of research. For years he has specialized in the 
applications of thermostatic control. It is not surpris- 
ing, therefore, to find a thermostat placed inside a 2-in. 
disk, spring-mounted in the center of the heating ele- 


Fig. 2—A complete unit about to be installed in a 

range especially built to receive it. The switch dial 

with temperature-adjusting markings lies on the range 
top at the right. 
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Fig. 3—Connections of a unit with automatic control 
of pan temperature in addition to a supercharger. 


ment and standing about %-in. above the level of the 
élement. When a cooking utensil is placed upon the 
element, the thermostat disk is pushed down to the 
level of the rest of the unit but continues to press against 
the bottom of the utensil. This insures that the action 
of the thermostat in controlling electrical input will be 
closely responsive to the temperature of the bottom of 
the utensil. If this is metal, its temperature in turn is 
very close to that of the contents immediately above. 
Temperature settings of the thermostat are adjusted by 
turning the switch dial. 

The heating element is nickel-chromium wire em- 
bedded in a dense, very hard, ceramic ring. The ceramic 
material has a high coefficient of thermal transmission. 
The ring is divided into twelve radial segments, which 
is an important measure in localizing stresses and pre- 
venting breakage of the ceramic with rapid tempera- 
ture changes. Placing ice cubes upon a red-hot element 
and flooding it with ice water failed to break the ceramic 
segments. The material of the element and its manner 
of processing are still Proctor secrets. 

Turning the dial on the range front changes the posi- 
tion of a five-heat switch, varying the connections of 
the two halves of the element in their relation to each 
other and to the three-wire power supply. The switch 
blades are of phosphor bronze and contact points are 
of silver. The switch is obviously designed only for 
a-c operation. At the supercharge position the two 
coils are in parallel across the outside lines (220-250 
volts) while at the low-heat position in Fig. 4 they are 
in series across one leg of the line only (110-125 volts). 
This results in a ratio of input of 16 to 1, with inter- 
mediate values obtainable. 

The method of cutting out the oven or a second 
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supercharger when the first one is operating may also 
be seen in Fig. 3. Contact 2 is open during super- 
charge and the oven power supply, normally through 
this contact and switch blade U, is interrupted. 

In Fig. 3 the operation of the thermostat in con- 
trolling pan temperature is represented and in Fig. 4 is 
shown a unit arranged for supercharge and five other 
heating positions, in addition to “off.” The pan control 
is omitted in this hook-up. 

Whether Proctor will manufacture these units or 
turn_the designs over to others for incoporation in 
ranges is not yet decided. An important point in this 
connection is that the thermostatically controlled unit 
cannot be used as a replacement in existing ranges, but 
must be designed into the range originally, because of 
dimensional requirements. 


Fig. 4—Method of obtaining five heats and super- 
charge from one unit. Supercharger is operable from 
any switch setting except “warm.’ 
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Ground was broken recently for the construction of 300-ft 
“Microwave Tower” at the Federal Telecommunications 
Laboratories at Nutley, N. J. The tower will be used for 
microwave experiments heretofore conducted in tall office 
buildings and other structures not well suited to the purpose. 
The tower will have an observation platform 95 ft below its 
summit with space above the platform devoted to electronics 
experimentation. 
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New Light Makes Use 


of Incandescent Molten Zirconium 


* Point source of high intensity has important poten- 
tial applications in microscopy and photography with 


its capacity as a_ light 


ago, but with more than a touch of the modern 

about it, is the new concentrated arc lamp using 
zirconium oxide. This had its origin before the war 
but further development was carried on during the war 
under a National Defense Research Committee contract. 
It was described in a paper recently presented before 
the Optical Society of America by W. D. Buckingham 
and C. R. Deibert of the Electronics Division, Western 
Union Telegraph Company. 

The old Nerst incandescent lamp had a “glower” of 
magnesia and metallic oxides, zirconium oxide having 
been among those used. The new concentrated arc 
lamp has its electrodes sealed into a small glass bulb in 
an atmosphere of inert gas, such as argon. The cathode 
has a small amount of zirconium oxide upon which a 
tiny area of metallic zirconium appears under the ionic 
bombardment of the electric arc. A brilliant white light 
is emitted by this molten surface and the cloud of ex- 
cited zirconium vapor and the inert gas which extends 
for a few thousandths of an inch from the cathode. The 
ionized vapor of zirconium returns to the cathode, thus 
renewing the surface and enabling the lamp to continue 
operation throughout a life of several hundred hours. 
The portion of the total light which originates from the 
cathode surface has a gray-body type of continuous spec- 
tral distribution. It extends from 2500 Angstrom units 
in the ultraviolet through the visible, reaching a maxi- 
mum near 10,000 A and on into the infra-red, until cut 
off by the glass of the bulb near five microns. 

That portion of the radiation which comes from the 
cloud of excited vapor and gas shows three principal 
spectra, a continiuum extending from the short ultra- 
violet up to about 5,000 A, the normal and singly and 
doubly ionized zirconium spectrum, and the normal and 
singly ionized argon gas spectrum. 

In the various sizes of lamps now made, the light emit- 


R zee, ot wits of the Nerst lamp of 40 years 


Zirconium, Atomic No. 40, Atomic Wt. 92 


A silvery white metal with specific gravity of 6.4 and 
melting point about 3000 F, zirconium is more abundant 


than nickel. It is somewhat brittle and is very hard, 
scratching glass. It has been used as a component of 
alloys for cutting tools. Its dioxide, zirconia, occurs in 
Brazil as the mineral Baddeleyite which has a melting 
point of about 5350 F. In its pure form the dioxide has 
brilliant luminosity when incandescent. Zirconia has a 
very low coefficient of thermal expansion. Zircon porce- 
lain was discussed in ELECTRICAL MANUFACTURING for 
January 1946, page 148. 


source 


still undeveloped. 


tJ 


The large concentrated arc lamp is rated at 100 watts, 
the small one held between the fingers, 2 watts; both 
use the new zirconium cathode as applied by electronic 
engineers of the Western Union Telegraph Company. 


ting spot ranges from 40 to 100 candles per sq mm in 
maximum brightness, and from three-thousandths of an 
inch to several tenths of an inch in diameter. Small 
size lamps furnish a close approach to a point source 
and have applications in optical testing and demonstrat- 
ing, while the larger sizes have use in projection devices 
and in absorption studies. 

As a source of illumination for microscopes, the new 
lamp immediately makes possible greater magnifications 
than have ever been considered possible, without the aid 
of an electron microscope. As a high intensity source 
of ultraviolet radiation, it may have extensive use in 
the medical field. 

It may be used as a lensless projector, and also may 
be used with optical devices to produce from five to ten 
times the brilliancy upon a screen with 100 times the 
life of a normal tungsten projection lamp of similar rat- 
ing. When it is used with optical devices, the lenses 
produce exceptionally sharp images having extreme 
depth of focus, such as would be obtained if the lenses 
were stopped down to a very small aperture, but with- 
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out the loss of light which would result trom such a 
procedure. 

For photographic printing and enlarging applications, 
the brilliant white light of the new lamps has high pho- 
tographic activity, so that exposure times must be cut if 
concentrated arc lamps are substituted for tungsten fila- 
ment lamps of equal wattage. The light is particularly 
well adapted for color film processes. 


Concentrated arc lamps operate on direct current and 
are started with a high voltage which breaks down the 
gap in the lamps. They may be run from any well- 
filtered rectifier or generator if sufficient ballast resist- 
ance is previded to limit the current to its normal value. 
Such ballast resistance must always be included in the 
circuit, for the lamps have a negative volt-ampere char- 
acteristic. 

Efficiency of the new lamp has not been announced 
but it is said that the intrinsic brilliance, or candlepower 
output, of a unit area of molten zirconium is about ten 
times that of an equal area of incandescent tungsten fila- 
ment in a conventional lamp. The current-brilliance 
characteristic of the zirconium lamp is linear, output 
being directly proportional to energy supplied. This 
would have advantages in photo-transmission systems. 


This is not a radio tube, but one of the new concen- 
trated arc lamps with zirconium cathode; shown is a 
lamp rated at 10 watts. 





Electronics Improves Process Control 


The rapidly growing utilization of electronic principles 
in process control instruments has “launched instrumen- 
tation into a new era,” according to Douglas M. Con- 
sidine, application engineer, and Donald P. Eckman, 
development engineer of the Brown Instrument Com- 
pany, Industrial Division of Minneapolis-Honeywell 
Regulator Company. Ina paper, entitled “Electronics— 
the Basis of Improved Industrial Process Measure- 
ments,” they point out that the use of electronic and 
electro-mechanical components has served to practically 
eliminate the need for a multiplicity of moving mechan- 
ical parts common to older types of potentiometers, and 
has brought about increased speed of operation, greater 
sensitivity and accuracy, and improved reproducibility. 

The increasing application of the self-balancing re- 
cording potentiometer in process control is cited as a 
direct result of improvements caused by introduction of 
electrical and electronic principles in the design. One 
basic improvement calls for the use of electrical means, 
other than the conventional galvanometer, for detecting 
changes in the measured variable. The other improve- 
ment stems from the replacement of the cyclic rebalanc- 
ing mechanism with an electronically controlled motor 
which continuously rebalances the indicating or record- 
ing system to correspond with these changes. The 
schematic diagram appearing herein illustrates the de- 
tecting and rebalancing means used in one type of 
electronic potentiometer. The operation is described 
briefly as follows: 

The d-c millivoltage created by the thermocouple is 
changed to an a-c voltage of proportional magnitude in 
a converter. The latter is essentially a flat metal reed 
oscillating between two contacts connected to the op- 
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posite ends of the primary winding on an input trans- 
former. The unbalanced d-c voltage is impressed across 
the converter and the center tap of the primary winding 
on the input transformer. As the reed oscillates, any 
unbalanced voltage will cause a d-c flow first in one 
direction through one-half the primary winding, then 
in the opposite direction through the other half. An 
alternating. flux is thus generated in the input trans- 
former core which, in turn, induces an alternating volt- 
age on the transformer secondary. 

The action of the converter is related to the a-c supply 
voltage by the energizing coil which is excited by the 
a-c supply voltage through a -stepdown transformer. 
The reed is polarized by a permanent magnet and, there- 
fore, is actuated by the energizing coil to oscillate in 

(Continued on page 224) 
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Designing the Hotpoint 
Automatie Electrical Dishwasher 


* Building in those characteristics peculiarly called for in a dish- 
washer, such as a top working surface and insurance of proper 
operation, are some of the achievements of this development. 


E. S. STODDARD 


Engineer in Charge, Dishwasher Development 
Edison General Electric Appliance Company 


mestic dishwasher, some difference of thought 

exists concerning the approach to the problem. 
Some manufacturers have chosen to simulate a clothes 
washer in designing this device. The result is a ma- 
chine in which the dishes are loaded through an opening 
in the top of the unit. Others have chosen to build a 
dishwasher which is not particularly patterned after 
any appliance designed for another purpose, but rather 
one which provides the elements they think are essential 
in the dishwasher operation. Such an approach pro- 
duces a unit of the “drop-door’’ type which permits the 
dishracks to be pulled out the side of the tub so that 
loading can be conducted from the work surface, imme- 


A T THE present stage of development of the do- 


diately over the dishwasher. Not only does this con- 
struction permit the installation of a work surface over 
the dishwasher, which is available for use at all times, 
but it provides accessible loading so that children may 
assist in the dishwashing operation. The problem of 
installing such a unit under a continuous work surface, 
so popular in modern kitchens, is relatively simple, since 
it is not necessary to cut the counter top to provide an 
entry to the dishwasher. 

For good dishwashing operation, it is essential that 
the dishes be supported in corrosion-resistant racks 
which separate the dishes so that the washing solutions 
can readily reach all surfaces. Unlike the case in the 
washing of clothes, the solution cannot pass through the 


The Hotpoint automatic dish- 

washer built into one side of 

a combination sink unit; it 

is also built as an independ- 

ent unit; pushbutton for au- 

tomatic operation in front 
center. 
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Investigators from James O. Peck Co., 
“When we used slotted screws, we had plenty of trouble industrial research authorities, are visiting By J 
with drivers slipping and puncturing the pressed wood ‘sahaade: Pau om aendiae sade 
panels we use by the thousand for inside trim,” a Pull- Get the “INSIDE STORY” of successful 


man assembly executive told the investigator. “This po ee 


meant removing and discarding the panel, replacing and 





hand-painting — to the tune of several dollars per skid. 
Phillips Screws ended driver skids. But that’s only one 
way they pay off. 

“Where the heads show in the finish they look better. 
They don’t have to be lined up, like slotted screws, which 
means they can be set up tighter to resist vibration. 

“Railroads like them because they can’t be loosened 
by passengers with coins or nail files like slotted screws 
—to tear clothes and cause damage claims.” 


REPORT TELLS MORE PHILLIPS ADVANTAGES 


The investigator asked Pullman the same questions 
you would ask about assembly methods. The report 
tells you the complete, revealing answers. 

It’s one of a series of assembly studies covering all 
types of products — metal, plastics, wood — being made to 
show how the many Phillips Screw advantages add up 
big savings you can make in your assemblies. 

The reports now ready—and more to come —com- 
prise a practical manual of modern assembly methods — 
never - before- printed information —in- 
side facts you’d pay good money to get 
—and you can have them, now, FREE! 


Report Wo. 5 PACKED WITH IDEAS FOR 


ASSEMBLY SAVINGS SAVINGS IN YOUR ASSEMBLIES 


WITH PHILLIPS sc Find out how industry’s top-flight 
Company assemblers licked problems like 


=p CAR MFG. co. ’ 
PULLMAN-STANDAD a. your own! Get these reports! Don’t 


Chicages wait—fill out and mail the coupon 
Products TODAY! 


- +%—n0A Cars 


PHILLIPS z-4/2.0 SCREWS 


Wood Screws * Machine Screws + Self-tapping Screws * Stove Bolts 


seu ese meme e ee 21 
PHILLIPS SCREW MFRS., 
c/o Horton-Noyes 


2300 Industrial Trust Bidg., Providence, R. I. 


Please send me the reports on Assembly Savings 
with Phillips Screws 
Pawtucket Screw Co. ; 


American Serew Co. 
Atlantic Serew Works ROED Pheoll Manufacturing Co. 
Atlas Bolt & Screw Co Reading Screw Co. 
Central Screw Co. : Z Russell Burdsall & Ward 
Chandler Products Corp. Bolt & Nut Co. 
Continental Serew Co. Manufacturers Serew Products S¢ovill Manufacturing Co. 

Corbin Serew Div. of Milford Rivet and Machine Co, Shakeproof Inc. 

American Hdwe. Corp. National Lock Co. ' The Southington Hardware Mfg. Co. 
The H. M. Harper Co. National Screw & Mfg.Co. The Steel Company of Canada, Ltd. 
international Screw Co. New England Screw Co. Sterling Bolt Co. 

Lamson & Sessions Co. Parker-Kalon Corporation Wolverine Bolt Company 
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Company 


Address. 


a eddie aeline an © @ ante eee aan ee 


. 


MAY 1946 137 





material being washed to assure cleansing of both sides. 
In the conventional type of today’s dishwasher, the flat- 
ware is set on edge, in an open wire rack, immediately 
above the circulating mechanism. Such items as cups, 
glasses and deep dishes are inverted above these flat 
dishes in an upper rack section. The design is so ar- 
ranged that with limited skill on the part of the operator, 
the pieces placed in the upper rack will get their quota 
of water required for adequate cleansing. 

Washing in the Hotpoint dishwasher is accomplished 
by accumulating a small volume of water, 5 quarts, in a 
reservoir below the lower dishrack and mechanically cir- 
culating it over and among the dishes. This can best be 
accomplished by a directly-driven, fan-like impeller oper- 
ating at 1725 rpm. For domestic use, a %4-horsepower 
split-phase motor similar to that commonly used on 
clothes washers is satisfactory for this purpose. While 
the distributing device may be made of almost any cor- 
rosion-resistant substance, some of the more modern 
types of thermosetting molding compounds have char- 
acteristics which are especially suited for this purpose. 
One outstanding benefit is that parts produced of such 
materials tend to cause less vibration when slightly out 
of balance, due to their lower density. 

It is practically impossible to make a universally sat- 
isfactory dishwasher which operates from the energy of 
the water supply line, without the addition of motor- 
driven circulating elements. Even so, considerable ben- 
efit can be gained by skilfully taking advantage of the 
energy in the incoming stream of hot water, during the 


period when water is being accumulated for the mechan 
ical washing operation. Introduction of the dishes 
through the side of the machine permits the inclusion oi 
a circulating unit for the incoming water in the center 
of the top of the tub. Since the hot-water line capacity 
in the average household is usually limited, it is difficult 
to obtain coverage by the ordinary type of spray nozzle 
An effective way is to mount a rotating distributing de 
vice in the incoming stream ; the water having been pre- 
viously given a rotary motion by means of the shape of 
the inlet. One of the various types of rubber-like ma- 
terials is quite desirable for such a rotary deflector since 
it always operates wet. The flow of water acts as a lu- 
bricant and the resilient material eliminates any ten- 
dency for the deflector to rattle during operation. A 
nickel or monel shaft further insures continuous, free 
operation. 

Mechanical dishwashing is so new to most house- 
holds that the problem of educating the housewife to 
properly operate such a device is quite serious. The in- 
troduction of push-button control, with completely auto- 
matic operation, has successfully overcome this situation. 
For best results, the operator is given no choice in how 
the dishes will be washed as regards the time of each 
operation, the quantity of water used, or the number of 
times a particular operation is repeated. Once the but- 
ton is pushed, after the dishes and detergent have been 
placed in the machine and the door closed, no further 
attention is required on the part of the operator. The 

(Continued on page 228) 


RACK SLIDE 

IMPELLER DOOR 

©) MOTOR suPPORT RUBBER DOOR SEAL 

@ motor NEOPRENE DOOR SEAL 
© UPPER DISH RACK OVER HEAD SPRAY 

©) LOWER DISH RACK INLET VALVE @ STRAINER 


(Left)—The drop-door opening, keeping the working top always available and permitting the use of an inside 


top spray. In the corner of the dropped door is seen the trap for injecting the Calgonite detergent. 


(Right) — 


Vertical section through the Hotpoint automatic dishwasher; electrical controls for the automatic cycle are mounted 
in front of the motor in the base. 
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retrigerators 


Styron is‘a name that is growing in the refrigerator and 
other forward-looking industries—with reason! 


Modern refrigerators gain a new measure of attractiveness 
—along with rugged serviceability—with parts made from 
this Dow plastic. Styron’s easy moldability, low water 
absorption and dimensional stability at low temperatures 
are qualities that give it unique value for profitable pro- 
duction of fine refrigerators. That’s why Styron is rated 
No. 1 in making ice compartment doors, crisper fronts and 






numerous other parts for today’s leading refrigerators. 


But its broadly useful properties and low price dictate the 
choice of Styron for a wide variety of products. Styron 
conveys clear brilliance to costume jewelry and cosmetic 
containers. Its acid resistance recommends it for batteries. 
Its high dielectric strength and low specific gravity suggest 
an ever-growing list of applications. 


In refrigerators, in numerous products—Styron is the 
name you can depend on in plastics! 


PLASTICS 


ETHOCEL « ETHOCEL SHEETING 
STYRON ¢ SARAN ¢ SARAN FILM 


Automatic Injection Molding of 
Rubber is Electrically Controlled 


* “Working” of rubber by screw-injection raises the temperature, 
greatly reducing curing time and improving physical characteristics 
of product; unusual provisions for safety of operator are described. 


natural or synthetic rubber can be raised in tem- 

perature by subjecting it to mechanical “work- 
ing,” after which it can be injected into a mold and 
cured under compression. With electric drives and 
controls, this cycle is made automatic. The machine de- 
scribed is designed and built by the Hydraulic Press 
Manufacturing Company and is known as the H-P-M 
Turbojector. 

The machine is designed for molding a wide variety of 
mechanical parts. Typical examples are “O” ring gas- 
kets, rubber bushings and automobile motor mountings. 
The “OQ” ring gasket: was molded without flash, in per- 
fect symmetrical form, and with high tensile strength. 
The automobile motor mountings were molded with 
good adhesion of the rubber to the metal plates. The 
rubber bushings represented one of the largest moldings, 


‘Pas principle of operation of this machine is that 


Fig. 1—The Turbojector for injection molding of rub- ~ 
ber; motor-driven injection head at top, hydraulic 
mold-clamping cylinder at left; mold behind screen. 
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requiring an injection capacity of 2% lb. Each bushing 
was approximately 7% in. in diameter by 1% in. long, 
and 100 bushings were molded per cycle (Fig. 2). The 
curing time for this large molding was 1% minutes. 

Actual production experience has shown that rubber 
parts molded with this machine have superior physical 
properties and that production costs have been decreased. 
For example, preforms are eliminated; curing time has 
been reduced, in some cases as much as 93 per cent. Due 
to the elimination of flash, finishing operations have 
also been reduced. 

The moving mold platen is carried by a double-acting 
hydraulic ram with a clamp capacity of 450 tons. A 10- 
hp motor, direct-connected to a pump, mounted in the 
base, furnishes pressure. Electrical heaters may be 
placed around both platens for heating the molds, if de- 
sired. These are seen in place, with thermostatic con- 
trols, in Fig. 4. 

The driving mechanism of the injection unit consists 
of a 10-hp, four-speed electric motor and train of gears, 
directly connected to the injection screw. The motor is 
dual-wound for operation at 1200 rpm on 3-ph, 60 
cycles, at 220/440 volts. The rubber in strip, pellets, 
ribbon or rod form is fed into the injection cylinder by 
the feed screw. As the rubber advances, the feed screw 
meshes with a set of specially designed, free running 
baffle gears, which act as pressure locks (Fig. 3). The 
action of the screw and baffle gears forces the rubber into 
the nozzle. The frictional heat produced in the injection 
chamber raises the temperature of the rubber as high as 
300 F. Additional heat is supplied at the nozzle by an 
electrical resistance heater of 500 watts. This pre-heat- 
ing accounts for the rapid curing cycles which can be 
obtained. 

Maximum nozzle contact pressure during injection is 
approximately 6,000 lb, permitting injection pressures 
as high as 18,000 psi on the material to be molded. The 
entire injection unit is pivoted on the stationary mold 
clamp platen and is hydraulically tilted, thus permitting 
the nozzle to engage the mold only during injection. To 
facilitate changing of molds, the injection head can be 
hydraulically tilted clear of the mold space. 

Principal operating controls are grouped upon a hori- 
zontal panel at the right end of the base, shown in Fig. 1. 
The first is a push-button safety control which reverses 
the mold clamp and kills all electrical circuits. The re- 
maining switches control movements of the mold clamp, 
select and start the operating cycle with automatic con- 
trol, operate the solenoid control on the hydraulic cylin- 
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POWERSTAT TYPE ” 


The annoyance of off-nominal line voltage in production testing, laboratory 





investigation and factory processes can be eliminated by use of POWER- 


STAT Variable Transformers type LC... LINE CORRECTORS... 


This equipment consists of a POWERSTAT Variable 
Transformer in conjunction with a fixed ratio 
auxiliary transformer for bucking or boost- 
ing the line. With this equipment 
high current loads can be eco- 
nomically and smoothly 


controlled. By sim- 








= 
ee 
ed 
He 
ne ple adjustment of 
= h he | 
the POWERSTAT the line 
Lecce 
= voltage can be conveniently 
at restored to the correct value. The 
line corrector is also well suited for control 
al 
of voltages over limited range. 
tte ° . 
heed 
pom Consider the... POWERSTAT Line Correctors ... whenever an 
oS exceedingly smooth control of voltage is required over a... limited 
= 4 f voltage range... Standard types are available for manual or motor oper- 
U ation and when necessary special units can be designed to your specifications. 
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SUPERIOR ELECTRIC COMPANY 


745 LAUREL STREET, . ’ 7 BRISTOL, CONNECTICUT 
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Fig. 2—One hundred pieces at one shot; total weight, 
2% Ib; curing time, 14 min; total cycle time 44 min. 


der for tilting the injection head, and start and stop the 
hydraulic pump, located in the base. Beside this group 
of switches, at the left, is a limit switch controlled by the 
safety gate, shown in operating position in Fig. 1. 

In Fig. 4 may be seen a small panel of five controls on 
the side of the injection head. These include jogging 
controls for forward and reverse movement of the in- 
jection motor and control of the electric heater on the 
injection nozzle. 

A sensitive switch is mounted upon the bottom of the 
tilting head carrying the injection mechanism, so located 
and adjusted that a very small vertical movement of the 
tilting head operates the switch, momentarily reversing 

(Continued on page 200) 


Fig. 3—Details of the injection apparatus; baffles are 
merely idlers to check reverse flow. 
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German Ceramic Developments 
Include Magnetic Materials 


Magnetic ceramics with an unusually low loss facto: 
were among the interesting wartime developments un- 
covered at the plant of Lutz & Company, Lauf-am- 
Pegnitz, Germany, by the U. S. Technical Industrial 
Intelligence Committee, according to a recent report 
(No. 408) issued by the Office of the Publications 
Board, U. S. Department of Commerce. These cera- 
mics were developed as part of a research program 
which had as its objectives the production of ceramics 
with characteristics of high dielectric constants, high 
permeability, high or low insulation, and plus as well 
as negative temperature coefficients. 

A typical ceramic material (F-11) with qualities of 
permeability is composed of 15 parts of steatite and 85 
parts of iron oxide (Fez;04). Measured at a wave- 
length of 9.4 cm the loss factor of this material is said 
to be practically zero. Another magnetic ceramic (F- 
23) has the following composition : 

Ferric Oxide (Fe.O3) .. 80 parts (approx.) 

Soapstone (2 : 

Magnesium Carbonate 

(MgCos ) 2 4 

This is a high permeability material with high electric 
conductivity which may be used like a carbon rod in an 
electric arc. General applications for the high perme- 
ability ceramics included high frequency inductances, 
variometers, and coil forms. 

In the development of ceramic materials with high di- 
electric constant, titanium dioxide in several of its com- 
mercial forms, such as rutile, was used as the basic con- 
stituent. This group of material was marked by prop- 
erties combining a high dielectric constant with a low 
power factor. Values for the dielectric constant (K) 
of the order of 2000 were reached in the laboratory. In 
actual production up to approximately 500 was 
achieved. Applications for the high dielectric ceramics 
include compact high voltage condensers, trimmers, etc. 

Typical of the high dielectric ceramics are the follow- 
ing compositions : 


No. 964 (K factor approx. 90) 


Titanium dioxide 
Lanthanum-oxide-hydrate 
Zirconium hydrate 
Beryllium carbonate 


No. 336 (K factor approx. 105) 


Rutile oxide 
Lanthanum-oxide-hydrate 
Zirconium hydrate 
No. 164 (K factor approx. 405 at 800 cycles) 
Titanium dioxide 
Rutile 
Titanium peroxide 
Lanthanum-oxide-hydrate 


Another development was a mixture of one of the 


high dielectric ceramic compositions in triacetate to pro- 
(Continued on page 226) 
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FOR COMMUNICATIONS IN TRAINS* TRUCKS *BUSES*PLANES... 


Relays BY GUARDIAN— years head of teday— 


offer desighers of two-way radios definite advancements which contribute to 
better long-life operation. This is especially evident with Guardian Relays and 
Switches used in two-way radios for trains, trucks, buses, planes. 

For instance, Guardian's series 165-A Relay (Al Si Mag insulated), for 
antenna changeover and break-in is small, compact, vibration-resistant. Labor- 
atory tests with 2 normally open contacts prove series 165-A withstands vibra- 
tion of 16.2 g.+ in both energized and de-energized positions. This is achieved 
by rugged overall construction and precise counterbalancing of the armature 
assembly. For H.F. and U.H.F. the series 165-A has a contact capacity to 
handle all required frequencies. Operates at temperatures ranging —65° to 
+160°F. and at altitudes from sea level to 50,000 ft. Truly, series 165-A merits 
a trial now! For V.H.F. antenna switching or keying try the war-tested Vacuum 
Switch Relay by Guardian. 

Let us furnish cost-free information about the complete Guardian line of Radio 
Relays, also all Telephone Type Relays including the small Midget; and a 
special Switch used on push-to-talk circuits. : 


GUARDIAN® ELECTRIC 


1627-F W. WALNUT STREET CHICAGO 12, ILLINOIS | | 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 





Series X-100 Relay 






New Postwar Designs 
of Electrical Vehicles in England 


* As an example of how British engineers are keying 
new products to postwar ideas of efficiency and conve- 
nience, here is a new line of battery-operated “lorries.” 


JAMES STEEL 


Director, Steel Engineering Products, Ltd. 
Sunderland, England 


RITISH engineers have now got right down to 
the problem of designing a range of battery- 
powered road vehicles for door-to-door deliveries 

in built-up areas. The post office, railways and munici- 
pal departments are also expressing considerable inter- 
est. The advantages include low running and mainte- 
nance costs; longer life with consequent reduction in 
depreciation; absolute silence—a feature of growing 
importance in cities; greater safety factor resulting in 
reduced insurance premium ; rapid acceleration between 
stops ; simplified driving ; and absolute cleanliness. The 
running costs, for example, are said to be only 25 per 
cent of the cost of running on gasoline, whilst mainte- 
nance costs can be cut by 70 per cent. 

With so many inherent advantages in their favor one 
might wonder why they have not already dominated this 
particular field of local deliveries. There have been sev- 
eral reasons for this in the past; high initial cost of the 
vehicle resulting from small quantity production; ex- 
cessive weight resulting from the following of conven- 
tional automobile practice; necessity of investing fur- 
ther capital in the purchase of a battery and charging 


plant; unattractive appearance; overworking and poor 
maintenance of the battery causing deterioration, the ef- 
fects of which have been often seen in vehicles crawling 
home or being towed. 

The design staff of Steel Engineering Products, Lim- - 
ited, have tackled these problems and have come forth 
with a line of entirely new and attractive vehicles known 
as the “Q” line, which have none of the usual disad- 
vantages. These are to be marketed under a plan which 
obviates the necessity for the user laying out capital for 
battery or charger plant and maintains the battery in 
operating condition by regular servicing. 

The chassis consists of a central steel tube to which 
are electrically welded the channel-section cross-mem- 
bers—see Fig. 1; this provides strength where needed, 
combined with lightness, and permits the batteries to be 
hung pannier-fashion. Transmission troubles are elimi- 
nated in the larger models by using “motorized wheels” 
whereby power, transmission, final drive and axle units 
are all integrated—see Fig. 2. The motors are pivotally 
suspended in cradles from cross-members and the drive 
to the gear unit is through a cushion-drive rubber 


Fig. 1—The “Q” 
chassis, characteriz- 
ed by a central tubu- 
lar member to which 
transverse cross- 
members are welded. 
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‘r difference between adaptability and engineered 
adaptability may add definite performance and cost 
advantages to your product. Consult with our engineers 
NOW if you plan to use production-run quantities of 
small motors (1/500 to 1/15 H.P.) in your 1947 prod- 
ucts. A skilled experienced factory engineer will meet 
with your engineers in your own plant. He’ll make a 
thorough study of your product design and probably 
recommend a motor of standard type. But, he’ll engineer 
the physical and electrical characteristics of the motor— 
varying them to adapt the motor specifically to your 
product. Write today, describing briefly your product 
design plans. 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N. Y. 
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Fig. 2—-A motorized wheel as used in the larger vehi- 
cles, driven through worm gearing. 


coupling. In place of the usual mechanical differential 
the required effect is obtained electrically. 

Whereas high grade steels are used in the chassis to 
cut down weight, in the various styles of bodies re- 
course has been had to the materials and methods of the 
aircraft industry to reduce the weight yet further. Every 
pound reduction means a greater mileage per charge or 
a greater payload capacity. Aluminum-alloy sections 
and forgings are used extensively and, of course, the 
skin is of aluminum sheet. Leading industrial design- 
ers have been called in to advise on body lines and col- 
orings and the results of their work appear in the “eye- 
appeal” of the models in current production and their 
efficiency in operation. 

Two basic models are being made at present, to han- 
dle payloads of 20 cwt (2,240 Ib) and 50 cwt (5,600 Ib) 
respectively. All models have been designed as units 
in a carefully-planned range to meet every need of short- 
haulage transport, and the engineers have had consis 























20 140 160 180 200 220 20 
Amperes 


Fig. 3—Characteristics of the totally enclosed, 6-hp, - 
1800-rpm motors on “Q” vehicles. Ratings: 1 hr— 
76 volts, 70 amp, 55 C temp. rise; Y hr—74 volts, 
110 amp, 65 C; 10 min—65 volts, 225 amp, 80 C. 
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tently in mind the need for maximum standardization in 
order to permit bulk quantity production. The three 
main components, for example—motors, controllers, and 
batteries—are identical in all models, and one or more 
units are employed for the varying payloads. The bat- 
tery unit is 20 cells and two of these may be placed to- 
gether in one model in a forward position behind the 
dummy radiator ; the same two may be hung separately, 
pannier-fashion, on either side of the central chassis 
tube ; in a larger model there are two units on each side 
and, in the largest model of all, there are four at each 
side. This principle has been carried through to the 
smallest detail; there are only three different diameters 
of bolts in the whole range of vehicles. Ample payload 
capacity is a further requirement that has been met and 
easy and rapid access to the battery for topping up and 
regular servicing is an important feature. Maintenance 
of body and chassis is reduced to operation of a tire 
pump and a grease gun. 

The motor, standardized for all models, for mass pro- 
duction and easy servicing, is of an entirely special de- 
sign, series wound, traction type, with slow-speed, high- 
torque characteristics. All motors are fitted on shock- 
proof rubber mountings. 

The controller is operated by foot pedal and is a new 
design of the direct-acting, cam-contactor type. Four 
forward speeds and reverse are available and full protec- 


Dimensional Specifications of “*Q” Trucks 


| Turn- Plat- | Body 
ing |Track,|/Weight,| form | capa- 
circle,| in. cwt | area, | city, 
|} sqft | cuft 


Wheel- 
Model base, 


in. ft 


20 ewt (1 ton) | 
normal contrcl 115 ; 4 


forward control 


| 
| 
SO cwt (2% ton) | 


| 

20 ewt (1 ton) | 
j 

| 

| 


tion is given by magnetic blow-outs and a safety cutout. 
Access is easy, the control being situated beneath the 
driver’s seat. 

Suspension is independent on all wheels for easy rid- 
ing. In the 20 cwt model the front springs are trans- 
verse, semi-elliptic, laminated type with wide leaves, 
whilst the rear are quarter-elliptic. On the 234-tonner 
the rear wheels are independently fitted with coil com- 
pression springs. 

This new line, just going into full production in Brit- 
ain, gives evidence of the progressive designing ability 
of the engineers in that country. The manufacturers 
confidently expect that a considerable number of these 
“Q” vehicles will be on the road before the end of 1946. 


John A. Seubert has been elected president of The Estate 
Stove Company, Hamilton, Ohio, which was recently acquired 
by Noma Electric Corp., New York City, through its sub- 
sidiary, Triumph Industries, Inc., Elkton, Md. David Kahn, 
formerly president of Estate Stove, has been elected chairman 
of its board of directors. Mr. Seubert is also president of 
K-D Lamp Company, Cincinnati, another Noma subsidiary. 
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MULTI-USE ADJUSTABLE DIES 


Here’s another production time and money sav- 
ing advantage from Whistler. Now you can use 
the SX series of heavy duty adjustable dies for 
piercing materials up to and including 1%” steel. 


Punches and dies are available from stock in all 
standard sizes from 4" to 3” diameters. No time 
lost in getting into production. Absolute preci- 
sion on short or long runs. Rearrange the same 
units...combine with notching, special shape or 
group dies if called for... 
and go right ahead on the 
next job. Whistler adjust- 
able dies have unlimited 
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use and pay for themselves over and over. Work 
in practically any type press and ordinary skilled 
workers can make set-up changes. 


Whistler Adjustable Dies are being used by the 
top names in industry everywhere...there are rea- 
sons aplenty. Tell us about your piercing prob- 
lems. Send blueprints. No obligation in finding 
out why Whistler Adjustable Dies should be 
working in your plant. 


S. B. WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD 


BUFFALO 17, NEW YORK 
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HEAVY DUTY RELAY 


Standard line of relays (No. 130) is designed for heavy 
duty industrial and electronic uses such as control of single- 
phase motors, and for other remote or automatic control 
applications. Molded phenolic bases, accessible front-con- 
nected terminals, and corrosion-resistant finish on all metal 
parts are featured. Operating voltages for d-c relays range 
from 6 to 230 volts; for a-c from 6 to 440 volts. 


Contact ratings for d-c are 25 amp, 0-24 volts; 3 amp, 
25-125 volts; 1 amp, 125-230 volts. For operation on 60- 
cycle circuits, ratings are 25 amp, 0-250 volts; 15 amp, 251- 
440 volts. Contact arrangements are available from 1 to 
4 poles, normally open or normally closed, single or double 
throw. A variety of enclosures are available. Back-con- 
nected terminals are also available. Ward Leonard Electric 
Company, 34 South St., Mount Vernon, N. Y. 


FIVE-POSITION CAM-LEVER SWITCH 


Available in a wide variety of contact assemblies for 
most switching requirements, this five-position cam-lever 
switch (Model MCF) provides one neutral and four switch 
positions in a single unit. Switch is designed to withstand 
a potential of 2500 volts at 60 cycles between contact springs 


and frame. Contacts are pure, fine silver, 42 in. in diam- 
eter, rated at 10 amp, 125 volts, 60 cycles (non-inductive 
load). Straight line operation of the lever from neutral to 
operated position actuates switch. 
Exploded views show design details. 


Lever positioning 
mechanism consists of specially shaped cam tracks over 


which a roller moves under spring pressure. The contour 
of the track determines whether action is locking or non- 
locking when lever is out of neutral position. Neutral posi- 
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Finishes 


tion is always locking. Single-hole mounting on panels up 


" to % in. thick is made by a e-in. diameter threaded stud. 


All parts are made of non-corrosive materials, and other 
features are incorporated to provide trouble-free perform- 
ance. General Control Company, 1200 Soldiers Field Rd., 
Boston 34, Mass. 


ENCLOSED FAN-COOLED MOTOR 


Space-saving, compact design features new “Tri-Clad” 
line of totally enclosed, fan-cooled, polyphase induction mo- 
tors for use in dusty, dirty and corrosive atmospheres. Oc- 
cupying small space, these motors are particularly suitable 
for machine tool applications. They are available in stand- 
ard, explosion-proof, and dust-explosion-proof types from 
1 to 1000 hp. They can be used where iron dust and metal 
filings are in the air and in Class I Groups C and D and 
Class II Groups E, F, and G hazardous locations. 

Double-shell, cast-iron frame is provided. A one-piece, 
double-shell stator protects the wifdings, punchings and 


rotating parts. The non-sparking external fan is protected 
by a cast-iron housing with a screened air-intake opening. 
Other structural details provide protection from effects of 
external moisture, corrosive liquids, foreign materials, etc. 

Low starting current makes the motors suitable for full- 
voltage starting, and permits use of simple controls. High 
pull-up torque allows quick acceleration, while a high maxi- 
mum running torque provides for temporary abnormal peaks 
and low-voltage conditions. General Electric Company, 
Apparatus Dept., Schenectady 5, N. Y. 


SENSITIVE MAGNETIC RELAY 


Magnetic relay shown here has been designed for opera- 
tion in electronic and industrial equipment on currents of 
thermocouple or photocell magnitudes, and especially where 
compactness, light weight, and. dependable performance 
under vibration are primary considerations. Typical uses 
are as a polarized relay in vacuum tube circuits, in applica- 
tions requiring pull in and drop out at essentially the same 
current or voltage, and in delicate control circuits where 
design considerations call for elimination of intermediate 
amplification. 

Essential principle of this relay (Model 103) is an in- 
version of the d’Arsonval galvanometer type movement in 
that the permanent magnet swings and the coils are station- 
ary. This makes posible the use of bobbin-wound coils 
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They slammed it 


135,000 times 


ee 


When it comes to thoroughness. . . an unyielding insistence 
upon quality in their products . . . you have to take your 
hats off to Admiral Corporation of Chicago, manufacturers 
of Admiral Dual-Temp Refrigerators. Here’s an example of 
what we mean: 


“Specs” called for a pair of transparent doors for the frozen 
food compartment of the refrigerator. It was a natural for 
plastics and the job was entrusted to CMPC. A transparent 
polystyrene material was selected, molds 


were built, and a test run made by in- 
on mien CHICAGO 


Then Admiral engineers wanted to 


know how these doors would stand up al @) i D Ee D 
under actual use. Would extreme cold 
make them frangible? Would continued 
use weaken them? They designed and ag °{o) 010 CTS 
built an automatic “door slammer” which co =] PO =] al re) | 


snapped the door shut 22 times per min- 
ute. At room temperature they slammed 


1024 N. Kolmar Ave. 


rr never a agteatinedd 











~ 


it 85,000 times with no sign of fracture. And since normal 
use of the door is approximately 15 times per day, this 
test is equivalent to 15 years of use. 

Following this, another test was made . . . 50,000 “‘slams” 
of a door in a cold chamber at temperatures from 5° above 
to 10° below zero F. Again no fracture. We believe these 
tests are rather conclusive, and certainly indicative of 
Admiral’s desire to insure satisfactory operation far beyond 
the requirements of normal use. 


We like to work with customers like 
Admiral . . . those whose ideals coincide 
with ours . . . who insist upon quality, 
depentiability, and long life in everything 
they build. That’s one reason why so 
many manufacturers come to CMPC for 
molded plastics . . . why you, too, will 
find it worthwhile to discuss your plans 
with a CMPC Development Engineer. 


Chicago 51, Illinois 


Representatives in principal industrial centers 


COMPRESSION AND INJECTION MOLDING OF ALL PLASTIC MATERIALS 




























At right: Aerovox Series 20 Hyvol 
impregnated and filled capaci- 
tors in ratings up to 50,000 v. 
Below: Aerovox Series 26 stack- 
mounting Hyvol impregnated and 
filled capacitors in ratings up 
to 150,000 v. 


@ For those extra-severe-service applications of the 
largest capacitors, as well as others, Aerovox units have 
that extra stamina that makes them last. Decades of 
specialization provide an experience background 
second to none in solving all kinds of capacitor prob- 
lems; unexcelled production facilities assure QUAL- 
ITY as well as quantity. 


Aerovox capacitors are liberally engineered for their 
individual applications. Special multi-layer capacitor 
tissues . . . long-life, non-inflammable Hyvol impreg- 
nant and fill . . . constant filtration as regular produc- 
tion routine... thorough evacuation and impregnation 
. .. positive hermetic sealing—these facts of Aerovox 
craftsmanship spell long, trouble-free service. 


Aerovox capacitors in daily use speak for them- 
selves. No finer capacitors are built. Aerovox engineers 
stand ready to meet your most severe requirements. 


= Submit your capacitor problem. The 
tougher the better! Write for literature. 


FOR 
RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 


WW axaaes 


Capacitors 


with more wire than usual and gives considerable latitu 
in the selection of resistance values to match associat: 
circuits. Contacts are rated at % amp (non-inductive loa 
and are available single pole, single throw or single pol 
double throw. Normal operating power is about 10 micr 
watts, but in some circuits it may be less than 1 microwat: 


Entire mechanism is protected against atmospheric cond: 
tions and dust by gasketed metal cover. Diameter of relay 
is 1% in.; seated height is 2% in.; weight is 0.15 lb. Alu 
minum cover is mounted on standard 7-pin radio tube base. 
It may be operated in any position. Thomas A. Edison, 
Inc., Instrument Division, West Orange, N. J. 


MELAMINE-FORMALDEHYDE IN COLORS 


Rag-filled melamine-formaldehyde thermosetting plastic 
is now commercially available in a range of standard colors 
Particularly suitable for molding parts of electrical appli- 
ances such as washing machine agitators, vacuum cleaner 
housings and refrigerator trays, this material (Melmac 
3020) combines availability of color with the basic charac- 


teristics of high impact strength, resistance to chemical 
action, and excellent electrical properties. (Illustration 
shows washing machine agitators molded in colors ranging 
from white to royal blue.) American Cyanamid Company, 
Plastic Div., 30-36 Rockefeller Plaza, N. Y. 20. 


NON-MAGNETIC ALLOY 

First of a series of hardenable copper, nickel, manganes« 
alloys contains between 40 and 75 per cent copper, with the 
remainder approximately equal parts of manganese and 
nickel. This alloy (designated Wyndaloy) features high 
resistance to permanent mechanical deformation while re- 
taining substantial degree of ductility. Corrosion-resistant 
and non-magnetic, with characteristics of high electrical 
resistivity, the alloy finds many applications in electrical 
equipment and parts. 

Tensile strength is 200,000 psi when hardened without 
intermediate cold work. Hardness values in excess of 400) 
Vickers are obtainable under wide range of conditions ot! 
hardening time and temperature combinations. Electrical 
resistivity is 300 to 450 ohms per circular mil-ft at roon 
temperature. The alloy can be silver-soldered and ther 
hardened. It is available in various forms and shapes, and 
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There’s no doubt about a product's guarantee... 
when a Veeder-Root Counting Device is built into 
that product to keep a running record of its perform- 
ance from the moment the switch is first thrown. 
For then your customer gets a ‘‘counter-signed’’ 
statement of performance delivered as promised, with 
the figures plain to see, in bold black and white. No 
room for argument. No reason to lose money, tempers, 
or goodwill. Instead, there’s every reason to help you 
win additional business. 

,Veeder-Root Devices are made in scores of types, to 
count every unit of motion or performance, mechani- 
cally or electrically. They are compact, and easy to 
work into any design limitations. Drive connections 
are simple, so they present no assembly problems. 
And they are inexpensive, so there’s no strain on your 
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price structure. Find out just how you stand to gain 
by giving your customers the benefit of Veeder-Root 


Countrol . . . a new and interesting feature which you 
can merchandise in many ways, as with a tag like the 
one below on each machine you sell. Write. 


VEEDER-ROOT INCORPORATED 


Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (New address on request) 








New . . “‘Dialco” PLN-849 Pilot Light 


FEATURES THE NEW NEON NE-51 BULB 
WITH 
FOR 110 VOLTS 


BUILT-IN RESISTOR Ano cher) 
ys : ih im Pre 
(s) | 


\ n/a , 7” 
—— ily (Patent Pending) 


A RUGGED UNIT. Con- 
sumes a small amount of 
current (under one milli- 
ampere) and has depend- 
able long life. 
FEATUR (1) Resistor integral 
with socket assembly. Value to 
suit supply voltage. (2) Moulded 
Bakelite Socket. (3) Full-view 
Jewel Plastic cap for visibility at 
all angles. (4) Rugged terminals, 
binding screw or permanent sol- 
dering type. (5) High resistance 
to vibration or shock. (6) Sup- 
plied complete with bulbs. 


BUILT-IN 
RESISTOR 
HOUSED 
IN SPRING 
CONTACT 
EYELET 


Write today for samples and prices. 
There is no obligation. 


WRITE FOR NEW 


TTA TT eee 


900 BROADWAY NEW YORK 3, N 
ir lephone: Alg ro. 


nauin 4-5180-! 





Specifications 
® Motor Type KS-837 
® Model I-S 225S 

® Approx, 1/20 H.P. 
®Speed 1140 R.P.M. 
©115 V. A.C. 60 cycles 
® Split phase induction 


®Continuous duty 


Where quiet, vibrationless operation and long 
life are essential, we recommend this special 


j retainers feed oil to shaft 


through two spring tension 
for your continuous-duty fan and 


wicks at each bearing. 
Resilient neoprene motor 
blower applications, such as oil, 
gas, or steam unit heaters —oil burn- 


mountings absorb vibration — 

are not affected by oil and 

grease. Can be furnished with 

standard motor mounting di- 

ers — air-conditioning units—etc. mensions. Einished in black, 

baked enamel. Length over 

bearings, 89”. Housing diam- 

eter 4-27/64”. Weight 15 Ibs. 

Orders for this motor are 
now in production, If you n 

special motors for your prod- 
ucts, write for information. 


M-32 


Construction features: Motor is 
totally enclosed. Tubular steel 
stator housings are rabetted to 
fit die cast end bells, providing 
— alignment. Bronze sleeve 

rings are grooved for best 
oil distribution. Oversize felt oil 


John Oster Mfg. Co., 8 Main St., Racine, Wis. 


Specialists in special motors — series, split phase, capacitor, 
synchronous, and shaded pole in fractional h.p. ratings. 





in machined parts. 
Cornell Ave., 


Wyndale Manufacturing Corp., 1203 
Indianapolis 2. 


COMPACT RESET TIMER 
Adjustable reset timer for time delay applications has a 
range of delay from 1 sec to 10 min. It incorporates motors 
rated at %o, 1 or 4 rpm. The motors feature a magnetically 
controlled clutch that automatically engages the gear train 


when energized, and disengages when de-energized. Drive 
shaft returns to starting position by spring action when 
current is turned off. The timer switch, normally opened 
or closed, is rated at 10 amp, 125 volts. Overall size of 
timer, including graduation dial and adjusting knob, is 3% 
in. x 2% in. x 2% in. Haydon Manufacturing Company, 
Inc., Forestville, Conn. 


ELECTRICAL PRESSURE SWITCH 

Series of three small electrical pressure switches is de- 
signed for control applications with liquids or gases that 
do not corrode brass; applications include pumps and com- 
pressors. Switches are actuated by pressure or vacuum up 
to 200 psi. Construction is of the metal bellows type. A 
Micro Switch is used as the electrical component. Ap- 
proximate dimensions are 3% in. x 1% in. x 1 in. Weight 


is 8 oz. Switches are rated 10 amps, 110-115 volts, 60 
cycles. 

Type M-500 has externally adjustable range with a fixed 
differential. M-600 is of adjustable-range type and may be 
reset externally. Type M-700 has adjustable range and 
adjustable differential. First two are supplied in normally- 
closed, normally-open, or double-throw contact arrange- 
ments. The third type is supplied only normally open. 
Pressure connection is by means of %-in. pipe nipple. 
Aerotec Company, 61 Westchester Ave., White Plains, 
N.Y. 


RUGGED TRANSFORMER BUSHINGS 


Hermetically sealed transformer bushings made of stea- 
tite glazed permanently to stainless steel are available in a 
wide range of capacities. Current carrying capacities 
range from 1 amp to 20 amp. Voltage flashovers range 
from 2000 volts rms to 40,000 volts rms. 
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IT'S LIKE 
A SPEAR 


IT’S LIKE 


SIX BLIND HINDUS argued furiously, so the old 
fable goes, about the appearance of an elephant, which 
none had ever seen. Permitted to touch an elephant, 
each obtained a different idea of what the animal was 
like, and the argument continued, for each now was 
sure his conception was correct from his point of view. 


Ever so often a customer tells us... “I didn’t 
know you made THAT!” And when that hap- 
pens we realize once again that to some cus- 
tomers, Lamson & Sessions is a source of 
supply for stove bolts .. . to another, a source 
of “1035” cap screws...and to still another, 
a source of machine and carriage bolts. During 
the war period, Lamson & Sessions became 
known to many new customers. To some of 
those we were primary producers of tractor 
bolts . . . or close tolerance aircraft studs, 
bolts, and nuts ...and to still others we are a 
source for Lamson Lock Nuts, only. These 
customers, we realize, never had reason to 
buy anything else from us, never needed any- 
thing else, and therefore never cared what 
else. we made. 
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As a matter of fact The Lamson & Sessions 
Company is one of a very small group of “full 
line’ manufacturers — offering a complete 
line of almost every conceivable standard 
fastening—and making “special” headed and 
threaded products to specifications. 


Since there are over 400,000 standard fas- 
tenings (types and sizes) made by the boit 
industry, it is reasonable that our salesmen 
never will get around to reminding you of 
all of them. However, you can be reasonably 
sure that if it is a headed and threaded prod- 
uct, Lamson & Sessions makes it. 


Right now Lamson & Sessions has open 
capacity for making very large bolts and cap 
screws. Some of our bolt-making equipment 
is scheduled for months ahead, but other 
departments have a comparatively small 
back-log of orders. Send your inquiries to 
Lamson for products of %4-inch x 6-inch and 
larger, and we can probably give you un- 
usually prompt service for the time being. 


THE LAMSON & SESSIONS COMPANY, 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 





SEMS - LOCK NUTS - CAP SCREWS - COTTERS - SET SCREWS - DARDELET RIVET BOLTS - 


LAMSON & SESSIONS 








Ask your Jobber for the Lamson Line 


SEC ha tol Gc ee 131 METAL SCREWS-WIRE ROPE CLIPS- PIPE PLUGS-WEATHER-TIGHT BOLTS - MACHINE SCREWS AND NUTS: SPECIALS 









KEY BOLTS 


ESICO 
SPOT SOLDERING 


MACHINE Dependability is only one 


of the many outstanding 
qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
formance, get ESICO 
Soldering Equipment! 


A real time-saver. Treadle-oper- 2 _ 
ated, Automatically advances iron Write Today 
and solder, leaves operator's hands . for Complete 


free for work. Information on 
Esico the Esico Line 


SOLDERING IRON 
CONTROLS 


Positive TIP control prevents over- 
heating—tip cannot fall belew sol- 
dering temperature. The only prac 
tical method of controlling heat in 
the tip—an exclusive ESICO fea- 
ture 


wheg. US, 


Pat. Off 


ELECTRIC SOLDERING IRON CO. Inc. 
2846 West Eim Street, Deep River, Conn. 


WALKER-TURNER 


FLEXIBLE SHAFTING 
—designed 


Ie long Uf 


In design, selection of materials and con- 
struction, the primary objective of Walker- 
Turner Flexible Shafting is long and 
trouble-free service. The photograph il- 
lustrates an important W-T development 
in this direction—our special phosphor 
bronze bearing liner. This bearing liner 
fits over the flexible shaft, minimizing vi- 
bration, distributing lubrication and keep- 
ing shaft cool while operating at high 
speeds. 


PLAINFIELD, NEW JERSEY 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 


Designed for service under severe operating conditions 
these bushings are able to withstand up to 20 cycles of ther- 
mal shock from —55 C to +125 C. The metal used in the 
bushings is hot tin-coated to facilitate soldering in assembly 
operations. Multiple and single terminal units are available. 
General Ceramics and Steatite Corp., Keasbey, N. J. 


HIGH SPEED GEAR-MOTOR 
Developed for special application in dairy equipment, 
this 5-hp gear-motor is described as smaller, lighter and 
more compact than conventional ungeared motors. It can 
be adapted, with changed gear specifications, to fit a variety 


| 


of industrial purposes requiring output speed not ordinarily 
obtainable with commercial power supply. 

The motor, as illustrated, is a fan-cooled, open-type, 2- 
pole 3600-rpm unit, with output speed stepped up to 8000 
rpm by single-reduction helical gears in a sealed gear box. 
It operates from any standard 3-phase, 60-cycle, 220-volt 
power source. Motor is fully glass-insulated. Electrical 
Engineering and Manufacturing Corp., 4606 West Jeffer 
son Blvd., Los Angeles 16. 


‘ ALUMINUM FINISHES 


Nine types of aluminum finishes (designated Alumcote ) 
have been developed to meet specific needs in various appli- 
cations, including electric ranges, heaters and other ap- 
pliances. The formulations are described as providing 
brilliant finish and superior abrasion-resistant and heat- 
resistant properties. Watson-Standard Company, Pitts- 
burgh 12, Pa. 


MULTI-PURPOSE COIL FORMS 
Molded phenolic coil forms, with anchored wire leads of 
the “hairpin” type, find a wide field of use in universal and 
tapped universal windings; solenoid windings; antenna or 
coupled windings; iron-cored intermediate-frequency trans 
former or coupled coils; and other applications. Coils may 


be wound on separate tubes if desired and then slipped over 
the smooth forms, or the winding may be done directly on 
the forms. The forms may be supplied with molded iron 
sleeve cores, thus increasing Q value substantially, decreas 
ing the amount of wire needed for any stated inductance, 
and reducing stray magnetic fields. 

Standard coil forms are available will coaxial leads at 
each end: single hairpin lead at each end; single hairpin 
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PLASTICS, metals and plastic- 

metal combinations are opening 

new fields in design as illustrated 

by this assembly made by Auto-Lite. 

The spoke retainer, made of thermo 

setting plastic, carries chrome-plated 

stampings at each end and hidden 

inserts to hold the jewel-like, three 

dimensional, thermo-plastic center horn button. 

Another example of craftsmanship combined with 

utility . . . all available under one roof at the 
Bay Manufacturing Division of Auto-Lite. 


THE ELECTRIC AUTO-LITE COMPANY 
Detroit 2, Mich. Bay Manufacturing Division Bay City, Mich. 


Tune in the Auto-Lite Radio Show Starring Dick Haymes 
Every Saturday Night, 8:00 P.M.—E.S.T..on CBS 





That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 


ELECTRICAL DIVISION 


MSGILL 


MANUFACTURING CO., INC, 
VALPARAISO 


INDIANA 


TEIN TUELOE 


.«.@n example of an intricately designed insulator produced in quantity 
* by Universal. Universal porcelain insulators have a high dielectric factor, 
high compressive strength. They are unaffected by arcing, heat, cold or 
fumes. They will not corrode, carbonize or oxidize. You can depend on 
Universal insulators to provide long life and satisfactory performance in 


your electrical equipment. 


THE UNIVERSAL ctay propucts co. - 


154) FIRST STREET 


SANDUSKY, OHIO 


lead at one end, double hairpin lead at the other end; an 
double hairpin lead at each end. Stackpole Carbon Con 
pany, Electronic Components Division, St. Mary’s, Pa. 


VERSATILE TRIODE 
Multi-element triode (Type 3-150A) has been develope: 
for many applications as power amplifier, modulator, o 
oscillator tube in such equipment as television units, indus 
trial heating apparatus, etc. Engineering improvement: 
include a newly designed plate and a non-emitting grid t 


assure maximum tube life and high efficiency. Two types 
are available: A high mu version (3-150A3) and a low mu 
version (3-150A2). Complete operating data and charac 
teristics are available from the manufacturers. Eitel-Mc 
Cullough, Inc., 801 San Mateo Ave., San Bruno, Calif 


ANGULAR-CONTACT BEARINGS 


Miniature, angular-contact ball bearings find application 
in electric motors, electronic devices, and various precision 
mechanisms. These bearings take both thrust and radial 
loads or a combination of both and function under relatively 
heavy loads and high speeds. The balls are fully self-re- 
tained; no caps or retainers are required. Four sizes are 


available (illustrated here in actual size). Outer diameters 
range from 0.1250 in. to 0.3750 in. Bearings are made of 
chrome alloy steel. Miniature Precision Bearings, Keene, 
N. H. 


WIRE-WOUND LINEAR POTENTIOMETER 


A series of wire-wound linear potentiometers, stemming 
trom wartime developments, is now commercially available 
for general applications in electrical and electronic equip- 
ment where it is desirable to simplify circuit design for 
precision control. Wide range of applications cover com- 
munication equipment; radio and television transmitter 
controls; instrument controls ; industrial equipment ; electro 
therapy equipment, etc. 

Three models are available. Plotted performance is o/ 
the order of 0.05 per cent accuracy in the largest, 5-in. di 
ameter size, and 0.15 per cent in the smallest, or 2-in. size 
Long service is given as another feature, with initial ac- 
curacies being maintained throughout more than 1,000,000 
cycles of operation. Electrical angle of rotation is from 362 
deg to 357 deg, leaving a maximum unwound sector ot & 
deg in the smallest size and an unwound sector of 3 deg 
where maximum wound length is required. Torque is less 
than 1 in.-oz. Fairchild Camera and Instrument Corp., 
88-06 Van Wyck Blvd., Jamaica, N. Y. 
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Lines drawn on Arkwright Tracing Cloth stand out with 
such exquisite clarity that they almost seem suspended in 
air. This is due to the unusual transparency of the mate- 
rial that makes lines clear and sharp — without distortions 
due to pinholes, specks, dirt or stains. 

Arkwright Tracing Cloths are preferred by. experts 


because their transparency is obtained by special mechan- 


ical processing rather than by surface oils which may 


become opaque with age; because they sustain one erasure 
after another without wearing through; and because they 
take inking over erasures without feathering. 

Prove to your own satisfaction that this combination 
of exclusive features makes for better prints. Write for 
free samples. Arkwright Finishing Company, Providence, 


Rhode Island. 


* 
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UHF MICA CAPACITOR 


Transmitting phenolic-molded mica capacitor (Seric 
1690) for UHF operation features exceptionally low-los 
characteristics and has been developed specially for lowe: 
RF resistance and impedance to provide increased kv: 
ratings in given bulk. Applications include blocking capac 
itors in transmission lines, tank capacitors for high-fre 
quency oscillators, coupling or by-pass capacitors in induc 
tion heating circuits. 

This series is available in ratings up to 20,000 volts d-« 
test, or 10,000 volts operating, and in capacitance value: 


up to 0.001 mf at the highest voltage rating. Dimensions 
are 2% in. x 2%e6 in. x 1% in., with 4% in. overall between 
terminal tips. 

External details are designed for low-loss operation. In 
addition to use of low-loss phenolic for the capacitor body, 
rounded hardware serves to eliminate corners that cause 
corona loss; fine threads on terminal studs provide maxi- 
mum contact; and skin resistance is minimized by silver 
plating on all conducting members. Internal design calls 
for carefully selected mica and foil to provide straight-line 
path for the UHF current. Aerovox Corporation, New 
Bedford, Mass. 


WATERPROOF MACHINE TOOL CONDUIT 


Completely moisture- and oil-tight, this flexible electrical 
conduit (designated American Sealtite) has been especially 
developed for machine tool applications. The device pro- 
vides positive electrical conductivity throughout the conduit, 
in addition to full protection against moisture and oil. Con- 
struction incorporates inner tubing of galvanized steel, and 


a vinyl resin outer coating. Conduit was designed to meet 
the new Machine Tool Electrical Standards. American 
Brass Company, American Metal Hose Branch, Waterbury 
88, Conn. 


PRECISION POWER CYLINDER 


Combination air and hydraulic cylinders (designated 
Air-Draulic) combine an air power operating circuit with 
a self-contained oil regulating hydraulic circuit, thus pro- 
viding positive action with precision feed control for a wide 
range of power movements. The cylinders can be incorpo- 
rated in original equipment to actuate and control feeds of 
electric welding equipment, machine tool tables, tool feeds, 
indexing devices, processing machine devices, etc. 

These cylinders are non-rotating and, basically, consist 
of separate air and hydraulic pistons assembled as an in- 
tegral unit on a common piston rod. In operation the air 
cylinder, controlled by any type of 4-way air valve, powers 
the rod movements. As the piston rod with the two pistons 
moves, oil flows between chambers of the hydraulic cylinder 
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ENERAL ELECTRIC announces these four new 
permanent magnet materials which offer new 
physical properties and permit flexibility in the design 
of your magnets. . . each has characteristics important 
to the industrial designer. 

For example, until recently it was believed that 
pliant, permanent magnet alloys were low in magnetic 
energy. The new cunife and cunico, however, are amaz- 
ingly ductile and malleable, and sti// they retain their 
high magnetic energy. 

Silmanal and vectolite, on the other hand, have 
the ability to withstand strong magnetic fields without 
becoming demagnetized. Their industrial applications 
are specialized. For example, vectolite can be used in 
aircraft instruments because of its light weight and in 
high frequency magnetic fields. Silmanal can be used 
in instruments which measure the strength of perma- 
nent magnets, and in battery voltages and other devices 
where strong demagnetizing fields may be present. 

In addition, General Electric is continuing its 
development of alnico. We have available for you 
magnets of alnico 1, 2, 3, 4, 5—and now alnico 12, 
a new grade containing titanium. It is particularly 
good for applications where high coercive force and 
substantial flux are required. Alnico 12 has higher 
residual induction and lower coersive force than 
silmanal. 

Why not let us help you with your magnet require- 
ments or problems? Write for Bulletin GES-3337A. 
Apparatus Dept., General Electric Co., Schenectady 5, N.Y. 


MAKE G.E. YOUR HEADQUARTERS 
FOR PERMANENT MAGNET MATERIALS 


GENERAL@ ELECTRIC 
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@Cunife magnets are drawn or cut 
to shape from wire which is so flexible 
that it can be formed into a coil 
spring. Cunife can also be flattened 
to make thin, narrow shapes. It is 
particularly good in the production of 


small magnets. 


@Cunico magnets are made in rod, 
strip, or wire forms. The simple and 
intricate magnet designs shown above 
were punched from cunico strip. One of 
the applications of this material has 
been in the making of laminated rotors 
for small generators by stamping 
out thin laminations from cunico strip. 





























One of the best properties of sil- 
manal is its ability to resist demag- 
netization. Applications of silmanol 
magnets have been found in test 
equipment, polarity indicators, high 
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@Vectolite is a high-resistivity, light- 
weight material made from iron and 
cobalt oxides. Vectolite magnets have 
been used extensively in d-c selsyns, 
in instruments requiring moving magnet 
rotors, and where magnets are exposed 
to high frequency magnetic fields. 
Lightweight and magnetically stable. 


current relays where snap action 
is desired, and in general, wherever 
extremely large demagnetizing in- 


fluences are present. 
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$58,653 SCREW COSTS 
SAVED BY ENGINEERS 


due to special development. 


KEENE, N. H. (Special) — A saving of $58,653 in screw costs 
alone for one customer, together with a reduction in weight amount- 
ing to 3144 tons, is the remarkable achievement credited to en- 


gineers of the New England Screw Company of this city. The saving |’ 


was made through development of a special screw which replaced 
two screws formerly used. 


“This saving is directly attributable to our Engineering Depart- |i) 


ment,” the president of the 50 year old firm, declared today. ‘‘Our 

customer asked us to develop a single part to replace two screw 

machine parts which were the bottleneck in otherwise high-speed 

production. Subsequent research revealed how we could make a 

saving of 43% in material on one item and 230% on the other. In 
actual production we used 23,370 
pounds of brass wire as against 
87,172 before. And the single part 
does the job better!” 


Illustration on left shows cne of |' 
the many special screws developed | 


by this firm. Their Engineering 
Department will gladly co-operate 
with the engineers of any manu- 
facturer using standard or special 
screws or headed shanks. The new 
catalog which fully describes the 
manufacture of New England 
Screws, will be sent to any com- 
pany requesting it. 


NEW ENGLAND SCREW COMPANY 
KEENE, NEW HAMPSHIRE 


MEETS THE TESTS! 


—— Ready to use « Waterproof 
Dries Quickly 
Packaged in tubes .. . also 
pint, quart and gallon cans. 
High Moasture ‘resistance Request on your letterhead 

brings sample. . 


nerport 
—— 


High Dielectric qualmies 
* High Tensile strength 


«High Flexural qualities 


Our laboratory is at your service 
tor research on your adhesive prob- 
lems. Let us hear about your indi- 
vidual requirements. 


«Stable over wide cem 
perature range 


stance 


«Good impact Fest 


resistance 
Corrosion 


AMBROID CO., INC. 


305 FRANKLIN ST., * BOSTON 10, MASS. 
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through the self-contained circuit. An adjustable spee. 
control valve regulates flow of oil and therefore speed oi 
rod stroke. 

Five standard mounting types are available and 4 stand 


ard sizes, from 3 in. to 8 in. bore, with any length of stroke 
up to 5 ft. Air piston operates at up to 150 psi. Logans- 
port Machine Company, Logansport, Ind. 


GRID-CONTROL RECTIFIER TUBE 


Grid-control xenon rectifier tube (Type EL C3J) is an- 
nounced. Characteristics are as follows: Filament voltage, 
2.5 volts; average filament current, 9 amp; peak forward 


volts, 750; average d-c amp, 2.5; peak plate current, 30 
amp. Overall length is 6% in. Tube is temperature free. 
Electrons Incorporated, 127 Sussex Ave., Newark, N. J. 


FLEXIBLE DRIVE-SHAFT COUPLINGS 


These flexible drive-shaft couplings (designated Tor- 
flex) are designed to provide vibrationless and noiseless 
operation. Adaptability to either parallel or angular mis- 
alignment and quick and simple assembly are among the 
features. 

Basically, the couplings consist of two metal cups, two 
bushings, and a metal spacer. The rubber bushings fit over 
the ends of the shafts. When the metal cups are screwed 
together, the rubber bushings are axially compressed tightly 


on each shaft, thus providing a mechanical bond capable of 
transmitting torque. No keyways or other shaft prepara- 
tion is required. Harris Products Company, Cleveland 4. 


CAPACITOR TERMINAL 
Glass-to-metal hermetic terminal (No. 110-RHTL Fus- 
ite) specifically developed for use with capacitors, is es- 
sentially a single terminal equipped with a hollow tube and 
copper connecting lug. Salient advantages are as follows: 
(1) High conductive lead is brought directly through the 
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COLGATE 


“ENGINEERED SERVICE” in | 
ALUMINUM, MAGNESIUM, STAINLESS STEEL 


The manufacture of this Pharmaceutical curing tray 
may look like an easy job—but it turned out to be a 
“honey” that required COLGATE’S precision skill and 
specialized experience in working with Light Metals. 
The completed assembly had to be light yet strong 
enough to withstand considerable and continued abuse 
during the curing process required in the production of 
Penicillin. 


The specifications called for the fabrication of Light 
Metal strips produced to a very close tolerance, in 
order to attain a .005” dimension for the hexagon 
when the assembly of the framed honeycomb was 
completed. The strips were accurately blanked and 
pierced, then bent to form one-half of the hexagon, 
after which they were securely positioned in a unique 
jig for approximately 250 spot-welds. All tooling, 
fabricating, and assembling operations were of a 
necessity held to close tolerances. Specially designed 
tools and dies were developed on high precision 
machinery of the Jig Borer type. 





















The manner in which these engineering and produc- 
tion problems were solved is a typical example of the 
time and money saving features of COLGATE’S 
“Engineered Service.” This unique service offers to 
manufacturers design and engineering aid in the form 
of preliminary conferences that solve problems before 
designs have been started, also after blueprints have 
been prepared. COLGATE’S sales-minded designers 
and engineers will help develop your new product 
ideas, improve old products by substituting Aluminum, 
Magnesium, or Stainless Steel for other materials and 
give your product these sales-building features— 
lighter weight, added beauty, increased strength and 
durability, resistance to corrosion, improved product 
performance, lower shipping weight. 


COLGATE can help solve your problems and func- 
tion as your “branch factory” by providing ample 
space, supplying the specialized skills and know-how 
for fast, economical fabrication and assembling of 
precision parts—and get your product to market 
faster by meeting delivery dates with dependable 
regularity. For immediate action wire or write, no 
obligation, complete confidence assured. 


Complete and centralized facilities include this 
precision Jig Borer, Hydraulic Presses 10 to 750 
tons, Mechanical Presses 2'2 to 200 tons. 


STAMPING e FORMING e DRAWING e WELDING 
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Originality backed-up by years of practical experi- 
ence is what really counts when it comes to 
producing plastics for products efficiently, economic- 
ally and on schedule. 

Northern provides that type of experience plus 
complete quantity production facilities. Specially 
designed equipment is available for producing un- 
usual type plastic jobs, impossible to duplicate with 
standard molding presses. 


Our engineers will be glad to help you with any plastic problem. 


INDUSTRIAL CHEMICAL CO. 


38 Years of Plastic Molding Experience 
7-11 ELKINS ST., SO. BOSTON 27, MASS. 


IF YOU’RE DOING ANY 


ELE STALE 


GET THIS 


FREE 


RIVNUT 


DATA BOOK 


HERE’S THE ANSWER to many a tough fastening prob- 
lem. B. F. Goodrich Rivnuts get in there where other 
fasteners are impractical. You can fasten with them... 
fasten to them . . . do both at once! Rivnuts are strong, 
simple, one-piece. Made of brass, steel, aluminum in a 
wide range of grips and sizes. New Catalog has all the 
facts! If you haven’t received yours, write today for 
“Rivnut Data Book” —40 pages—fully illustrated. Write 


B. F. GOODRICH COMPANY, DEPT. EM-5 AKRON, OHIO 
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tube to the connecting lug. (2) Maximum internal clea 
ance is provided. (3) Outside connections are made simply 
by placing wire through the hole or wrapping it around 
the double notch in the connecting lug. (4) Need for in 


terior connections is eliminated. Although specially de 
signed for use with capacitors, it may be used for other 
electrical applications, where suitable. Cincinnati Electric 
Products, 5524 Carthage St., Norwood, Cincinnati. 


R-F AMPLIFIER TUBE 


This r-f pentode amplifier (Type 7AG7) has been de 
signed especially for 6.3-volt and a-c/d-c series service in 
television and AM-FM receivers. It may be operated with 

full plate supply voltage on the 
screen grid to produce high input 
resistance as result of reduced elec 
tron transit time. Identical voltage 
requirements for plate and screen 
grid also make possible elimination 
of screen grid filter resistor and by 
pass capacitor in some circuit appli- 

cations, 
The tube may be operated in any 
position. Overall height is 27%» 
in.; maximum diameter is 16 in. 
An 8-pin lock-in base is provided. 
ws Direct interelectrode capacitances 
of this tube, used with RMA Standard M8-308 shield, 1%6 
in, in diameter and connected to the cathode are: maximum 
grid to plate, 0.005 mmf; input, 7.0 mmf; and output, 6.0 
mmf. In addition to heater voltage of 6.3 volts, typical 
operating characteristics of the tube in Class Al amplifier 
service are as follows: Heater current, 0.150 amp; plate 
voltage, 250 volts ; plate current, 6.0 ma; screen grid voltage, 
250 volts; screen grid current, 2.0 ma. Sylvania Electric 
Products Inc., Radio Tube Division, 500 Fifth Ave, N. Y. 


ALL-PURPOSE HYDRAULIC PUMP 


Versatile hydraulic pump (No. 051006-010), rated at 
better than 90 per cent volumetric efficiency at 1200 rpm 


and 1000 psi has been designed for presses, machine tools, 
and similar applications when hydraulic power is required. 
This pump incorporates the principle of “pressure load- 
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[mPRovED plant operation is something you 
can count on when you use Fairbanks- Morse 
Synchronous Motors. 


These dependable units assure a better plant 
power factor, constant speed operation over en- 
tire load ranges, and truly economical service. 


Designed with modified torque characteriscics, 
they can be adapted to a wide variety of appli- 
cations. 


Available in a full range of high and low-speed 
types, these motors are part of a full line of 
Fairbanks-Morse Motors and Generators now 
serving industry with performance-boosting 
economy. Write for details today. 


Fairbanks, Morse & Co., Chicago 5, Illinois. 


Fairbanks-Morse synchronous motors driving compressors 





Diesel Locomotives - Diesel Engines 
Scales » Motors » Pumps » Generators 
Magnetos ° Stokers * Railroad Motor 
Cars and Standpipes ¢ Farm Equipment 


Fairbanks-Morse 


A name worth remembering 
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on special, small metal 


parts and fasteners 


Counterbored head, drilled sec- 
ondary hole to 1/3 of way down 
through shank. 


67% SAVING 


5” deep tapped hole features 
this Milford special part. 


437% SAVING 


Two views—to show welding ring, 
vent hole, under cutting. 


9% SAVING 


Collared and drilled and delivered 
by the million. 


72% SAVING 


Wherever your product calls for a special, small metal part 
or fastener, it’s a signal to call for Milford. 


Milford will either design a part for you or manufacture 
one to your design. In either case, savings are usually 
impressive. ; 


But, for savings not only in fastener costs but in assem- 
bly time as well, ask for users’ experience with Milford 
semi-tubular rivets and Milford rivet-setting machines; 
ideal for speedy, low-cost, permanent fastening. 


THE MILFORD RIVET & MACHINE CO. 
871 Br eels olela was 1014 West River St 
MILFORD, CONN. ELYRIA, OHIO 


inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, 7PENNA. 


Designers and Manufacturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 
SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. 
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ing”, designed to automatically compensate for wear. Ca 
pacity is 15 gpm at 1200 rpm and 1000 psi for continuou: 
duty, and 1250 psi for intermittent duty. Variations of th 
basic model can be supplied to meet special requirements 
Pesco Products Company, Div. of Borg Warner, 1161( 
Euclid Ave., Cleveland 6. 


COMPACT CATHODE-RAY TUBE 
Small, short cathode-ray tube (Type 3JP), featuring 
very high light output and improved deflection sensitivity 
is designed specially for oscillographic and other applica 
tions where its compact size and performance are desirable 
characteristics. Typical is its use in equipment operated 


under extremely strong ambient light conditions. The 
focusing electrode current under operating conditions is 
described as negligible, thus simplifying bleeder design. 
Adequate insulation between electrode leads for high-alti- 
tude installation is provided by the 2-in. neck and diheptal 
base. 

The Type 3JP tube is directly interchangeable with the 
manufacturers’ wartime 3FP tube in applications where de- 
flection voltages are under suitable control. It can also be 
adapted with proper design changes in the circuit, to eqiup- 
ment formerly using the wartime Type 3BP. Allen B. Du 
Mont Laboratories, Inc., 2 Main Ave., Passaic, N. J. 


ALL-METAL VARIABLE SPEED DRIVE 


Redesigned for simplification and reduction of manufac- 
turing costs, this highly compact, lightweight speed changer 
is particularly suitable for application in small machine 
tools, small pumps, office machines, and other low-cost 
equipment as well as in larger machines. All-metal con- 


struction eliminates belts, tubes and other perishable parts 
Features include all speeds from top to zero (and reverse, 
if required, without stopping the motor) ; close speed hold- 
ing over wide range; multipled torque at low speeds; accu- 
rate return to preset speed. 

Two types are available—Model 15 for motors up to % 
hp and Model 40 for motors from % hp to 4% hp. They 
may be had with or without built-in motor, and with built- 
in parallel spur or right angle worm gearing. Wide variety 
of controls may be used. Graham Transmissions, Inc., 
3754 N. Holton, Milwaukee 12, Wis. 


ELECTRICAL MANUFACTURING 









THERE 
ARE MORE 
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In the electrical manufacturing field 


alone there are hundreds of “hidden” 
applications for Durez phenolic mold- 
ing compounds. For example, take the 
molded Durez parts illustrated. They are 
parts of various Minneapolis-Honey well 
electrical control devices. When the 
complete controls are assembled and 
in use, these plastic pieces are not all 
noticeable... bearing out the statement 
that there are more uses of Durez 
plastics than meet the eye. Further- 
more, this axiom holds true through- 
out practically all fields of industry. 
Chances are there are several “hidden” (as well 
as obvious) applications for Durez phenolic 
plastics in the products you manufacture. 


Why Plastics? 


Plastics have long been considered a 
vital material in the manufacture of 


electrical equipment. For many parts 


DUREZ PLASTICSNEE 
THAN MEET | 
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... such as those illustrated . . . experi- 
ence has proved: that they are far 
superior to any other material. 


Why Phenolic Plastics? 


Because the phenolics are the most 
versatile of all plastics, alert design 
engineers have learned to start with this 
group in searching for the plastic that 
fits their job. Such properties as high 
dielectric strength, arc resistance, di- 
mensional stability under temperature 
extremes, impact strength, and heat 
resistance...to mention a few...make 
these ideally suited for many of the 
thousand-and-one small parts that go 
to make up the industrial or consumer 
electrical unit of today. 


Why Durez Phenolic Plastics ? 


During the past 26 years Durez labora- 
tory technicians have actively partici- 
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PLASTICS THAT FIT THE JOB 


pated in the successful development 
of thousands of products of which 
phenolic plastics have been an integral 
part. Combine this rich background 
with the fact that there are more than 
300 versatile Durez phenolic molding 
compounds and you can readily under- 
stand why leading manufacturers 
everywhere look to Durez for the 
plastics that fit their jobs. 


Experienced Assistance 
Available 


The benefits which the experienced 
Durez staff and a wealth of proved 
product development data can offer 
to you and your custom molder are 
available for the asking. Durez Plastics 
& Chemicals, Inc., 65 Walck Road, N. 
Tonawanda, New York. Export Agents: 
Omni Products Corporation, 40 € 34th St., 
New York 16, New Work. 


PHENOLIC 


RESINS 













Y-26 and Y-27 


HIGH HEAT MICA PLATES 
[HEATER ELEMENT INSULATION] - 


DOMESTIC. 
~ ELECTRIC. 
APPLIANCES. 


@ Inorganic-bonded, built-up mica plates resistant to temperatures 
up to redness without change. 


@ Specified by most of the leading appliance manufacturers as 
standard insulation. 


@ Available in sheets of large area or in stampings to specified 
dimensions. 


@ Strong, hard, tough and durable. 
@ Economy of use of single-piece, full size stampings. 
@ An ever dependable source of supply of uniform quality. 


@ We suggest your consideration of Y-26 and Y-27 High Heat Mica 
insulation as substitutes for Strategic Mica for all high heat in- 
sulating purposes. 


@ Your inquiries are invited and samples for test purposes will be 
sent, gladly, on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 


when you use 


You can count on soldered 
connections being depend- 


able and long-lasting when 
they are made with Drake 


Sem SOLDERING 


Pots. That’s reason enough 
for their ever-growing 


popularity with fast-pro- | a @) | S A N D 
ducing American industry. 
Every eed of ind ; 
can be tn a ce, SOLDER POTS 
as 
AN IRON FOR EVERY PURPOSE 


Write Now for 
IMustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


WiC Va aaa Ce Ue 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


FEATHERW EIGHT VIBRATION MOUNT 


A miniature rubber mount (Type 275), measuring only 
% in. in height, and ge in. in overall diameter, provides 
vibration- and shock-isolation for loads ranging from 5 oz 
to 3 lb per mount in a wide range of applications, such as 


phonograph motors, radio sub-chassis, industrial electronic 
equipment, laboratory instruments, and instrument panels. 

The mount isolates vibration frequencies as low as 15 cps 
in all directions with resonances as low as 9 cps. Flexibility 
is described as practically the same in all directions. Mount 
is fastened through one small hole. Design provides for use 
of stud with washer or cotter key, or bolt and stop nut as 
safety retainer and excursion limiter with rubber snubbing | 
(see diagram). Five standard types are available, all of 
the same size. Minimum load range is 5 oz to 10 oz; maxi- 
mum load range is 1% lb to 3 th. L. N. Barry Company, 
178 Sidney St., Cambridge, Mass. 


HEAVY CURRENT TRANSFORMERS 


Low voltage, heavy current transformers, rated from 5 
to 500 kva, for such applications as electric furnaces, resis- 
tance heating and welding equipment, rectifiers, and similar 
purposes, feature several design improvements. Switch 
with safety interlock for changing secondary voltages, is 


built in. Fiber-glass, mica and asbestos are used for ther 
mal insulation. A special form of ventilation is incorpo- 
rated to furnish lower operating temperatures, and essential 
parts are protected against corrosive atmosphere, dust, etc. 

The transformers are provided for any line voltage and 
frequency and are available in 3-phase primary, 3-phase 
secondary ; 3-phase primary, 2-phase secondary ; and single- 
phase models. Unit illustrated is rated 90 kva, with 3- 
phase, 6-wire output. Marcus Transformer Company, 32- 
34 Montgomery St., Hillside, N. J. 


PERMANENT MAGNET MATERIALS 


Four new permanent magnet materials are announced 
which offer special properties of importance to the designer. 
Two of these materials, cunife and cunico, are unusually 
ductile and malleable, as well as machinable, yet retain high 
magnetic power. Cunife is a copper-nickel-iron alloy avail- 
able in round, square or rectangular wire stock. Wide 
variety of designs can be obtained by forming, drawing, 
punching or machining to shape. It is particularly adapt- 
able for small magnets. Cunico is a copper-nickel-cobalt 
alloy, also malleable, ductile and machinable. Cunico mag- 
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Hundreds of parts and products are now 
fabricated from stampings and the num- 
ber is steadily multiplying. As an ideal 
method of joining stampings, EASY- 
FLO brazing has played a leading part in 
this development right from the start. 


And why is EASY-FLO brazing ideal 
for joining stampings? Because EASY- 
FLO makes joints fully equal to the 
stamping itself in strength, and in duc- 
tility to withstand vibration, shock and 
temperature changes — joints that are 
liquid and gas tight — joints that offer 
high electrical conductivity and strong 
resistance to corrosion. And in the mak- 
ing of these joints EASY-FLO’s low tem- 
perature makes it easy to protect thin 
metals from heat damage. 
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Of equal importance, this combination 
of properties makes EASY-FLO brazing 
fast and surprisingly low in cost. With 
modern heating equipment and produc- 
tion methods, reliably brazed parts are 
turned out at amazing production. rates 
—and by easily trained operators. 


GET COMPLETE DETAILS 
IN BULLETIN 12-A 


All the EASY-FLO facts mentioned in 
preceding paragraphs are fully explained 
in this bulletin. They're important to 
every designer and manufacturer of metal 
products. A copy of Bulletin 12-A is yours 
for the asking. Write for yours today. 
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STAN-TEST 
IGNITION COILS 


Call a STAN-TES r Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


Non-Vibrator 
Type 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 
perience — without charge. Write 


Vibrator = t once to 


Type 


STAN-TEST CORPORATION 
DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO 7, ILL. 


T/L lal 


IGNITION SYSTEMS 





nets are made from rod, strip, or wire forms. Both simple 
and intricate shapes can be punched from cunico strip. The 
material has a lower residual induction, but a higher coer- 
cive force than cunife. 

Silmanal, an alloy of silver, manganese, and aluminum 
has unusual magnetic properties for special applications. It 
is also malleable, ductile and machinable. Its outstanding 
ability to resist demagnetization finds use for it in test 
equipment, polarity indicators and similar applications 
where extremely large demagnetizing influences are found. 
The fourth material, vectolite, is a high-resistivity, light- 
weight material made from iron and cobalt oxides. Magnets 
are made by pressing to shape and sintering. Vectolite 
magnets find extensive use in d-c selsyns, tachometer indi- 
cators, and other types of moving-magnet instruments. 
Manufacturers’ bulletin GES-3337A provides further appli- 
cation data on these materials. General Electric Company, 
Apparatus Dept., Schenectady 5, N. Y. 


BUILT-UP TERMINAL BLOCKS 


Ingenious system of interlocked units, added one by one 
as needed, provides terminal blocks in a range of 1 to 100 
circuits. Each unit (designated Add-A-Point) consists 


of a one-piece point and barrier, an end piece, marking 
strip, and screws. To assemble a block for any desired 
number of circuits, the required number of units are inter- 
locked and fastened quickly with end screws. No through 
bolts, long screws, or individual barriers are necessary. 

Blocks are rated up to 50 to 60 amps and may be oper- 
ated up to 750 volts. Test voltages in excess of this can 
be applied. Wama Company, Industrial Bldg., Baltimore 
2, Md. 

SOUND-SYSTEM CONTROL 

Compact constant-impedance attenuators (Series CIB) © 
for sound system controls are capable of safely dissipating 
10 watts of power at any setting of the dial. These units 
are used as output level controls for power amplifiers or 
as input attenuators for individual speakers. Linear attenu- 


| ation is provided in 3-db steps up to 30 db followed by 


* 


infinity. Available in six models, ranging in resistance 
from 8 ohms to 500 ohms. Units are furnished in black 
baked-enamel metal casing, with dial plate and bar knob. 
Dimensions: 2 in. diameter, 2% in. long. Single-hole 


| mounting is provided by the % in. diameter bushing. Claro- 


stat Mfg. Company, Inc., 285-7 N. 6th St., Brooklyn, N. Y. 
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Your golden-brown toast, 24-minute egg, crisp 
waffle, and smoking hot coffee . . . for these and other 
daily delights you can give more than a passing nod to 
Brass. Most quality household appliances delegate to 
Brass an important share of their responsibility for giv- 
ing faithful service, day in and day out. Many of the 
electrical and mechanical elements, switches, timers, 
springs, heat-radiating surfaces and other parts are made 
of the golden-yellow alloy. 

And these jobs are not held by Brass “just for instance.” 
No, Brass holds them. . . and will continue to hold them 
. . . because no other metal can do these jobs so well. 
Brass combines high qualities of heat conductivity and 
retention, resistance to distortion and warping, and me- 
chanical strength that’s usually good for the life of the 
appliance. That means economy for the user. And the 
appliance manufacturer, too, finds one of his top econo- 






says a warm Good Morning: 
at Your Own breakfast table 





mies in the ease with which Brass is stamped, spun, 
formed, machined, threaded. 

To many leading manufacturers in this field, Brass 
from the modern mills here at Bristol has long been one 
of their basic reliances . . . for uniform dimensions and 
physical properties, and for dependable deliveries. Now, 
with new casting, annealing, and rolling-mill equip- 
ment, Bristol Brass is ready to give better service than 
ever before to any fabricator whose product can profit 
by the use of Brass sheet, rod, and wire. Like your own 
product, for example. Let's talk it over. 


BRISTOL BRASS 


The Bristol Brass Corporation, Bristol, Connecticut 
Makers of Brass since 1850 








JONES BARRIER 
TERMINAL STRIPS 


Bakelite Barriers placed be- 
tween Terminals increase the 
leakage path and prevent di- 
rect shorts from frayed wires 
at Terminals. Terminals and 
screws are of nickel plated 
brass. Insulation is of BM 120 
molded Bakelite. Illustrated are 
three types: Screw Terminals. 
Screw and Solder Terminals 
and Screw Terminal above 
Panel with solder Terminal be- 


2-142-%4W. low. Every type of connection. 


Six series cover every require- 
ment: No. 140—5-40 screws, 
No. 141—6-32 screws, No. 142 
—8-32 screws, No. 150—10-32 
screws, No. 151—12-32 screws 
and No. 152—%-28 screws. 


2-142-4 These sturdy Terminal Strips 
will not only improve your electrical connections but will add 
considerably to the appearance of your equipment. 


Write today for catalog No. 14 listing our complete line of Bar- 
rier Strips in addition to other Electrical Connecting Devices. 


HOWARD B. JONES DIVISION 


CINCH MFG. CORP. 


2460 W.GEORGE ST. CHICAGO 18 


...1s THIS your 
cleaning problem? 


Conditioning Surfaces 
of Stainless Steel 


Whether you use a dip-tank technique, automatic 
washing machine or an electro-cleaning method, spe- 
cifically designed Oakite materials are available for 
cleaning and conditioning stainless steel after machin- 
ing, grinding, spinning, annealing, quenching, descal- 
ing and other operations. You'll find these specialized 
materials important aids to faster, lower-cost, more 
efficient cleaning procedures. 


Then, too, where a coolant is required in wet grind- 
ing or machining stainless, the balanced emulsifying 
properties of Oakite Soluble Oil keep wheels clean, 
free-cutting. Technical Data and demonstrations 
gladly supplied on request. Investigate Oakite 
TODAY! 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OAKITES«:“CLEANING 


MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIF 


IMMERSION HEATER ELEMENT 
Electric immersion heater, incorporating an automatic 
safety control, has been designed for use in sterilizer-. 
stills, glue pots and other types of heating equipment o: 
apparatus. The built-in safety control serves to protect 
the heater from overheating and burning out in the event 


that the liquid level falls and exposes the heating element 
to air. By means of an indicating screw the heater can be 
set, as desired, from room temperature to 350 F. Rated 
conservatively, the heater will maintain the set temperatur« 
within +5 F, 

Heater is available with copper sheaths for heating water, 
or with steel sheaths for heating light oils. Wattage ratings 
are 250, 500, 750, and 1000. A pilot light is incorporated 
to indicate when heater is functioning. American Instru 
ment Co., Inc., 8010 Georgia Ave., Silver Springs, Md. 


OVERLOAD RELEASE CLUTCH 


Automatic overload release clutch, for use on a continu- 
ous shaft or as a cut-off coupling type for connecting two: 
shafts, is an adaptation of the manufacturers Floating Disc 


Clutch. Cam action against a pin on the side of the sleeve, 
disengages the clutch instantly, in the event of an overload, 
placing the clutch in neutral. Axial sleeve pressure varies 
with the torque to be transmitted up to the maximum oi 
each clutch size. These clutches are available in eight 
standard sizes—%, %, 1, 1%, 3 and 5 hp. Carlyle Johnson 
Machine Company, Manchester, Conn. 


ELECTRONIC TEST ANALYZER 
Compact, sensitive analyzer (Model 779) features adapt- 
ability to wide range of electronic testing requirements. 
Although small in size (6% in. x 9% in. x 4% in.) the 
instrument incorporates five completely overlapping a-c and 


d-c voltage ranges, seven d-c current ranges, four d-c resist- 
ance ranges, and five .decibel ranges. Each d-c voltag« 
range is available at a dual sensitivity of 1000 or 20,000 
ohms per volt. The latter is particularly useful for meas- 
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Here in one organization you will find engineer- 


_— intricate Ceramic designs machined from 
ing vision and practical knowledge of AlSiMag 


steatite seem unbelievably complicated. Ac- 


“ tually they are simpler than they seem. By incor- 


porating complex design details in extruded, 
pressed or cast basic shapes, American Lava Cor- 
poration frequently has been able to minimize 
the relatively slow and costly machining process. 
Production study may show desirable design alter- 
natives which permit faster deliveries, lower cost. 


technical ceramics, backed by highly versatile 
equipment of our own design. Send us your un- 
usual, intricate, or complicated designs. Perhaps 
we can suggest practical design simplifications 
and streamline manufacture by a combination of 
production facilities and experience available 
from no other source. We like tough jobs. 



















Original Award July 27,1942 
Second Award February 13, 1943 
Third Award September 25, 1943 


Fourth Award May 27, 1944 
Fifth Award December 2, 1944 


AMERICAN LAVA CORPORATION 9) SiMag 
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43RD YEAR OF CERAMIC LEADERSHIP 
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AT LOW COST! 


DRAKE patents plus modern high 
speed methods and machinery go 
a long way toward achieving the 
traditional excellence and econo- 
my of our products. It should pay 
you in better performance and 
lower cost to specify DRAKE for 
all of the Socket and Jewel Light 
Assemblies you need. Ask for 
prices and the newest Drake 
Catalog. 


Sees 


Jem aga Dk. 


1713 W. HUBBARD ST., CHICAGO 22, ILL 


urements of potentials in high resistance circuits such as 
found in electronic timers, machine controls, dielectric heat- 
ing units, communications equipment, etc. 

Instrument is mounted on a solid molded phenolic panel 
in a strong oak carrying case. All components are designed 
for durability and accuracy. Weston Electrical Instrument 
Corp., 582 Frelinghuysen Ave., Newark 5, N. J. 


CIRCUIT COMPONENT UNITS 
Designed for experimental setups on d-c or low frequency 
a-c circuits, these decade units provide an almost limitless 
number of circuit components and power sources to meet 
laboratory applications. Typical applications are filter cir- 


cuits, phase shift circuits, resonance circuits, control cir- 
cuits, power supply loads, etc. Available as transformer 
units, inductor units, capacitor units, and resistor units, in 
a choice of ranges, each unit is functionally designed and 
occupies a minimum of space. They are easily removed 
from or assembled on a dolly (see illustration) by a special 
locking device. 

Each decade unit is mounted in a shielded case with 40 
special external connectors, so arranged that the circuit 
may be changed quickly by removing an external plug con- 
nector and rotating it 90 deg. Circuit diagram is shown in 
front panel of each unit. Fac‘) individual component in a 
decade unit may be used individually or in series or parallel 
combinations with other components in the unit. 

All the resistor decade units and the two largest trans- 
former units are equipped with blowers for heat dissipation. 
All units are insulated for 5000 volts. Overall size of the 
decade dolly as shown is width 34 in., height 52 in., depth 
25 in. Weight depends on complement of units. Harvey- 
Wells Electronics, Inc., Southbridge, Mass. 


VERSATILE CATHODE-RAY OSCILLOSCOPE 


Low frequency oscilloscope (Type 327-A) is designed 
for versatile laboratory applications. Features include a 
9-in. cathode-ray tube for large, clear images, and a vicew- 


a 


ing surface with safety glass protection. Direct-coupled 
amplifiers have low frequency response characteristics down 
to zero cycles per second. Design permits simultaneous 
observation of a-c and d-c phenomena. Circuits are par- 
ticularly suitable for highspeed photographic work. Push- 
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SCOVILL WASHER ASSEMBLED SCREWS 
WYN Ce) ae GL 


These basic types of SCOVILL 
preassembled washers and 
screws will cut your produc- 
tion costs by meeting your 
fastenings requirements wit} 
faster and better work on any 

b where washers are used 


] ~~" ) a - . " 
llustrated above are a few 


These and every other type of SCOVILL washer assembled screws have three important advantages for you. 
1 The washer is permanently fastened... yet free to rotate. No dropped or lost washers. No chance 
of the wrong washer on the right screw. 


2 The extra cost of hand assembly on the job—plus the usually slower driving time of the hand 
assembled screw—are eliminated. 


3 Ordering and stock control are simplified...inventories balanced. 


Washer assembled screws are another of the many fastenings products with which SCOVILL can lower your 
fastenings costs. Talk over your needs with any one of the offices below. 


COVILL MANUFACTURING COMPANY 


SCREW 


WATERVILLE opescuers DIVISION 


Laws 
WATERVILLE 48, CONN. = &3'9 TEL. WaterBuRY 3-3151 


NEW YORK, Chrysler Building "DET ROIT, 6460 Kercheval Avenue + CHICAGO, 135 South LaSalle Street +. PITTSBURGH, 2882 W. Liberty Ave. 
SYRACUSE, Syracuse -Kemper Insurance Building ° LOS ANGELES, 2627 South Soto Street ° SAN FRANCISCO, 434 Brannan Street 
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button switches provide tor rapid manipulation of all ranges. 
Meter is provided for calibration. Horizontal and vertica’ 

ASK FOR A RYERSON STOCK LIST amplifiers are identical. Connection is made to the output 
of either amplifier, or directly to either pair of deflecting 
plates. 


i Amplifier frequency range is 0 to 100,000 cps. Maximum 
input (approximate): a-c, 800 volts for 8-in. deflection; 
ail g prom d-c, 240 volts for 4-in. deflection. Power supply: 105-125 


volts, 50-60 cycles; 130 watts. Dimensions: height 20 in., 
width 12% in., depth 2334 in. Weight is 85 lb. Radio 


| aj li Corporation of America, RCA Victor Div., Camden, N. J. 
2 very AUTOMATIC COILING MACHINE 


Ingenious machine here illustrated has been developed 
for automatically winding electrical appliance heating ele- 


ALSO MACHINERY & TOOL CATALOG ment coils. It winds and cuts close wound coils of soft 


Products in Stock: 


Bars Boiler Tubes and Alloy Steels 

Structurals Fittings Allegheny Stainless 

Plates Reinforcing Steel Tool Steel 

Sheets and Accessories Babbitt 

Strip Inland 4-Way Floor Welding Rod 

Mechanical Tubing Plate : Bolts, Rivets, etc. 
Machinery and Tools 


JOSEPH T. RYERSON & SON, Inc. 


Plants: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, eel . bl : 
Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston F . 


annealed wire to predetermined lengths. Basic principle 


is application of the “pull method” where the wire is wound 
on a rotating mandrel. The length of the coils is under 
infinite adjustment by a control knob, from a fraction of an 


inch to many feet. Continuous lengths may be coiled if a 
sufficiently long trough is provided to hold the long coils. 
As the electrical resistance of a piece of heating element 
wire is uniform throughout its length, the coil can be and 
usually is cut to resistance rather than length. The resist- 
ance tolerance can be held to +2 or 3 per cent. 

Machine can coil wire as heavy as 0.057 in. and as fine 
as 0.003 in. diameter. Usual range of mandrel sizes is 
from 0.050 in. to 0.400 in. diameter. With addition of a 
space winding attachment, the coiler can be adjusted to 
produce coils with an even space between each turn. Wil- 
bur B. Driver Company, Riverside Ave., Newark 4, N. J. 


DYNAMIC BALANCER 
Easily operated bench-type balancing machine (Type 
340-R) is designed to statically and dynamically balance 
rotating parts such as motor armatures and rotors. Machine 
can be used for armatures and rotors from 3 in. to 14 in. 


/ 


in diameter with shaft extension diameters of ™% in. to 1% 


W herever extremely accurate control of intermittent 

machine operation is essential the Hilliard Single Revolu- 

tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 
operations. 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running — Single Revolution — Friction 
—Centrifugal—Overload Release — Slip 


in, at bearing points and at least 1% in. long. Overall 


i 4 E fa | i i | A i" D dimensions of machine are width 20 in., height 15 in., length 
* 


54 in. Weight capacity is 5 to 100 lb. Width capacity 
106 WEST 4TH ST aah. ee between supports is 30 in. Bear Manufacturing Company, 


ENTRIFUGAL SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE Rock Island, III. 
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The LearTriple Servo 
—designed for appli- 
cation with the Lear 
Automatic Pilot. 


NOW YOUR MACHINES CAN HAVE THE 
DESIGN ECONOMY of retaining rings regard- 
less of load, stress or accuracy involved. Waldes 
TRUARC high precision retaining rings do the job 
of nuts, shoulders, collars and pins. Yet they allow 
lighter, more compact units— make assembly and 
disassembly quicker, easier. TRUARC rings give 
better, more dependable retention because their 
mathematically precise construction means perfect 
circularity—insures a never-failing grip. There’s a 
Truarc ring for every mechanical product. 


FREE / See how TRUARC can improve your product—cut 
production and maintenance costs. Write today for Truarc Book- 
let 17B showing industrial applications and design sketches. 


U. &. PAT. RE. 18,144 
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DESIGNED FOR THE 
AUTOMATIC PILOT 


WITH SUPERHUMAN SENSITIVITY 


Cross-section showing 2 of 24 
external and internal types of 
Truarc rings used on each unit. 


TRUARC nerainsne mcs 


WALDES KOHINOOR INC., LONG ISLAND CITY 1,N. Y. 


CANADIAN REPRESENTATIVE: PRENCO PROGRESS AND ENGINEERING CORPORATION, LTO., 72-74 STAFFORD STREET. TORONTO 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 
mechanical characteristics of original equipment motors 


that will facilitate their specification when designing 

machines, appliances and equipment. Local addresses 

of motor manufacturers will be found in the advertise- 
. ments elsewhere in this or in previous issues. 


5 P E Cc | F i eS A T I Oo N S Continued on second page following » 
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A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


iance Div. 
Motors Corp. 


P 
era! 
General Motors Corp. 


Manufacturing Co. 


Joshua Hendy Iron Works 


The Brown-Brockmeyer 
The Electrical Mfg. Corp. 
Electric Motor Corp 


Co. 
Burke Electric Co. 
Century Electric Co. 
Crocker-Wheeler Div. 
Delco Products Div. 
Eastern Air Devi 


Delco A 
Gen 


Alliance Mfg. Co. 
Bodine Electric Co. 
Bogue Electric Co. 


Qa 


| 
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Miniature, under 1 /50 hp. 
Fractional, 1 /50 to 1 hp. 
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E—Low starting torque, 

normal! starting current 

F—Low starting torque, 

low starting current 
orque 


ACD | ABC} AB |ABCD/ ACD | ACD 


~ ‘Tapered and straight roller 
Sleeve, self-lubricating 
Sealed ball or roller 


"Speed reducer (geared) 
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ane 
With a Mercury Clutch the 
power source reaches an effi- 
cient speed before any load 
is applied to it. 


A motor equipped with a 
Mercury Clutch picks up the 
load from a standstill to op- 
erating speed smoothly. 


Overloads cannot stall the 
power source or slow it down 
below its efficient speed when 
the motor is fitted with o 
Mercury Clutch. 


Four standard sizes of Mercury Clutches fit every 
motor size from '/4 h. p. to 15 h. p. Choice of 
Coupling or Pulley type. Write for information, 
mentioning motor sizes you are planning to use. 


‘MERCURY CLUTCH CORPORATION 
CANTON - OHIO NEW VORK OFFICE: 19 RECTOR STREET 
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ORIGINAL EQUIPMENT 


@ MOTOR (: (© 


SPECIFICATIONS 


Continued on second page following t 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Lamp Co. 
Howell Electric 


Electric Specialty Co. 

Heinse Electric Co., Div. | 
Consolidated Elec. 

Master Electric Co 

Ohio Electrie Mfg. Co. 


Jack & Heintz, Inc. 


Lamb Electric Co. 


Janette Mfg. Co. 


Fairbanks, Morse Co. 


Miniature, under 1 /50 hp. 
&| “Fractional, 1/60 to 1 hp. 
SS ~“Tntegral, 1 to734 bp. 
ies] 
Shunt and Compound 
Series 
Split-phase induction 
Repulsion start-induction run 
Repulsion 
Capacitor start-induction run 
Capacitor 
Squirrel cage 
Polyphase wound rotor 
Shaded pole 
High cycle 


Constant 
Synchronous 
Varying 
Adjustable 
Multi-speed 


A—Normal torque; normal 
starting current 
B—Normal torque, low 
starting current 
C—High torque, low 
starting current 
D—High slip 
E—Low starting torque, 
__{__{ __ 
F—Low starting torque, 
lew starting current 
Torque 
I a aad 
Low voltage—6, 12, 32, etc. 


| Open, self-ventilated 


Splash or drip-proof 


wo |e 





wiw 


irrel 
Squirrel Cage 


wo 





OPERATING 
CHARACTERISTICS 
wo 


w 





wo 





Explosion-proof 

Separately ventilated ABCD) B 
Horisontal A | ABC |ABCD)} ABC 
Vertical ABC |ABCD| ABC 
Flange or face ABC; C ABC |ABCD} ABC 
Bracket ABCD) ABC | ABC 

Resilient 

Bhaf! ; 


tless 


Sleeve 
Ball 


Sleeve, self-lubricating 
Sealed ball or roller 


Speed reducer (geared) 
3H Cluteb 


— 





<|_Governorcontrol 
oF Temperature-protected 
___|__Brush-lifting 
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How moisture content is tested 






POWER 
SUPPLY 


ELECTRON TUBE 
OSCILLATOR 


Electronic device, developed by Fred Stein 


with RCA electron tubes 


y 






Laboratories, determines moisture content within 
range of 2 to 35% in grain, seeds, dehydrated 
foods, cotton, and many other products. 


ENSITIVE TO CHANGES OF .1%, the 
electronic moisture tester is used 
in hundreds of applications where it 
is necessary to know the percentage 
of moisture present in a product to 
be stored or processed. When the 
moisture content is found to vary 
from desired limits, corrective steps 
can be taken to save processing time, 
prevent spoilage, and improve stor- 
ability. j 
The electronic moisture tester is 
being used to advantage as a precise 
means of controlling, through pre- 
measurement, the moisture content of 
such varied products as foods, plastic 
molding compounds, smokeless gun- 
powder, resins, tobacco and coal. 


How it Works: The electronic mois- 
ture tester operates on the principle that 
the “radio-frequency impedance” of a 
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TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON. MN. J. 


substance varies with its moisture con- 
tent. This impedance can be measured 
with accuracy by placing a sample of the 
material between the plates of a capac- 
itor, where it acts as a dielectric. The 
combination ‘is therefore the electrical 
equivalent of a low-loss capacitor and 
a shunt resistor. 


Power from a commercial 110-volt a-c 
supply is rectified, regulated and there- 
after converted to a radio frequency of 
3 megacycles, by means of RCA electron 
tubes. The radio frequency is applied 
to the plates of the test cell capacitor 
containing the sample. A sample of high 
moisture content offers a lower imped- 
ance to the flow of the radio-frequency 
current than a sample of low moisture 
content. The small voltage developed by 
this current is amplified and rectified by 
another RCA electron tube and registered 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT (S RCA 





ELECTRON TUBE 
AMPLIFIER 


RECTIFIER 







AND 


on an indicating meter. Calibrated charts 
for various materials are supplied by the 
manufacturer to serve as standards against 
which the meter readings are checked 
and translated into percentages of mois- 
ture content. 


Turn to Electronics for a Solution 
of Your Own Problems: For informa- 
tion on this moisture tester, write Fred 
Stein Laboratories, Atchison, Kansas. 


Electron tubes are providing a prac- 
tical solution to hundreds of manufac- 
turing problems today. If you have not 
reviewed their possibilities as industria] 
tools, now is the time to consider their 
potentialities. The free booklet “16 Ex- 
amples of RCA Electron Tubes at Work 
in Industry” will prove convincing. Write 
for your copy to: RCA, Commercial En- 
gineering Department, Section I-10E 
Harrison, N. J. 


























ORIGINAL EQUIPMENT 


@: MOTOR 


SPECIFICATIONS 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Packard Electric Div. 
General Motors Corp. 
Peerless Electric Co. 
Wagner Electric Corp. 
B. A. Wesche Electric 
Westinghouse Electric 
tion 


Redmond Co., Inc. 


- Miniature, under 1/50 bp. 
| Fractional, 1/50 to 1 hp. ABC 
== Integral, 1 to 74% hp. 
me Larger than 744 hp. 
| Shunt and Compound 
Series 
Split-phase induction 
Repulsion start-induction run 
Repulsion 
Capacitor start-induction run 


>| > 
Q 


lS 


> 
O°} 
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| SPEED | 
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Capacitor 

Squirrel cage 
Polyphase wound rotor 
Shaded pole 

High cycle 

Constant 

Syachronous 

Varying 


Adjustable 
Mul 


A—Normal torque, normal 
starting current - 
B—Normal torque, low 
starting current 

High torque, low 
starting current 

J D—High-slip 
E—Low starting torque, 
normal starting current 
P—Low starting torque, 


low starting current 
Torque 
Reversing 
Low voltage—6, 12, 32, etc. 


Open, self-ventilated 
Splash or drip-proof 
Totally enclosed 
External fan-coo!ed 
Explosion-proof 
Separately ventilated 


OPERATT: 
CHARACTERISTICS 





ela 
Timing motors—torque, 2 Ib-in. or less at 1 rpm. 


ELECTRICAL MANUFACTURING 








.. . Assures Superior Electrical 
and Mechanical Spring Contacts 


Whether your product involves complex electrical or mechanical 
spring parts or a simple switch, it will pay you to investigate the 
advantages of Bridgeport Phosphor Bronze spring metal, improved 
through better casting techniques, and more closely controlled 
processing methods. 

The exceptional toughness, high strength and resilience of this 
alloy plus its ability to withstand fatigue and corrosion have resulted 
in its being used to maximum advantage for many vital parts of 
electrical and electronic equipment. 

Product designers and manufacturers who have a problem involv- 
ing metal specifications which influence the functioning and service 
life of electrical or mechanical products are advised to investigate 
Bridgeport’s modern engineering alloys. Our Technical Service 
representative will gladly assist you in reaching a satisfactory solu- 
tion. Write for your copy of Bridgeport’s Technical Handbook— 
128 pages of valuable, practical data. 


“aie BRIDGEPORT BRASS COMPANY 


Established 1865 + BRIDGEPORT 2, CONNECTICUT 


(Lf IMPROVED 


MAY 1946 























Courtesy Union Insulating Co., Inc. 
Parkersburg, W. Va. 


BRASS + COPPER - BRONZE 


DURONZE + CUPRO NICKEL + NICKEL SILVER | 


ROD «+ STRIP - WIRE - TUBING 





WOreZ6 A PRODUCT OF 
BRIDGEPORT BRASS 
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PLAN FOR 
PERFECT TIMING 


IN YOUR PRODUCT 


Haydon Synchronous, AC Motor-Driven Timing Devices 
will solve your timing problems more“efficiently, at less 
cost and with greater customer satisfaction. 

Many years of timing experience, much of it under 
exacting war conditions, go into Haydon Timing Devices 
- Repeat and Interval Timers, Time Delay Relays, 
Contactors, Interrupters, Elapsed Time Indicators and 
other electrical apparatus for almost every conceivable 
timing operation. More than a million Haydon units 
_-4 are now performing measuring and 


motivating functions. 


Send for this Engineering 

< 
Data Book; it contains all 
the answers to industrial 
timing problems. 


* Feroouneace TIMING 


taydon 


MANUFACTURING COMPANY 
* INCORPORATED + 


Conveyorized Insulation 


Dip and Bake 


(Continued from page 115) 


can be designed to treat such pieces. 

Any means of heating and any type of insulating var- 
nish can be used. Infra-red heat lends itself particularly 
well for use with this process because of its economy 
and ease of control. 

All varnish applied in the windings is retained, and 
there is no drainage from the dipped piece, either as it 
leaves the varnish bath or as it travels through the bak- 
ing oven. Thus, there is no necessity for special provi- 
sion for draining, and oven efficiency is promoted. Var 
nish is applied only to the parts requiring insulation. 

The time-saving element has had particular attention 


Fig. 3—The finish end of the oven with driving motor 

and controls; armatures, dipped and baked, travel 

down here and back along a lower track where they 
cool before reaching the unloading point. 


in the design of this equipment. Savings of from 50 to 
90 per cent have been found possible in studies of actual 
installations. 

A typical example may be found in the application of 
two coats of varnish to a set of armatures with bodies 
5% in. in diameter, in the first instance by a conven- 
tional method and in the second by the Zanderoll proc- 
ess. In the former, it took 6 hours baking time for the 
first coat and 12 hours for the second coat, making a 
total of 18 hours of treatment, yet the pieces coated did 
not consistently pass the speed and heat test. The total 
time for the automatic process, on the other hand, was 
only 45 minutes. Heat and speed tests verified the 
quality of the insulation. Further substantial cost sav- 
ings were effected by eliminating the necessity of clean- 
ing the varnish from the shaft. 

In another example, it took 30 hours to give two coats 
of varnish to a heavy-duty armature weighing 1,900 Ib. 
By the new method it took only 4 hours and 37 minutes. 
Aircraft motor armatures, 4% in. in diameter and 
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ly NEW Posty 


MULTIPLIES PRESS FLEXIBILITY! 


MULT1-U1N/T 
Hydrowz PRE, SS 


A news-making improvement in machine tool design! 


A Denison hydraulic press built in separate, self- 
contained, specially designed components that achieve 
two striking advantages! First, they combine into the 
highly flexible Mutt1-Unir press, which can be set 
up in a variety of ways to meet many different needs. 
Second, your engineers can quickly and economically 
adapt individual Muttt- 

Unit components to your 

own special machines or 

equipment! 






ate ag 
20 Degrees 
MULTI-UNITS include the Pumping Unit, Power Head, Standard Frame, and 
I \ \ Bolster. The Power Head, available in seven models, offers an amazing variety 
of ram actions, including manual or automatic control, rapid traverse and regu- 
lative pressing speed, automatically repeated pressure strokes, automatic rani 
cycling, and the now-famous Vibratory HydrOILic Pressure. Ram pressures 
are closely limitable up to 4 or 6 tons. Ram strokes are regulative between 
'@ inch and 6 inches. 
C The Standard Frame is drilled and keyed to permit a variety of bolster and 
Power Head adjustments, and features a choice of legs and “feet” that adapt 
: the press to four different positions—horizontal, vertical, and at 10 or 20 degree 
inclines. Standard interlocking accessories, such as indexing tables and ejection 


Standard Frame 


a eae | i 
Ld * | 


| cylinders, are applicable to these Multi-Units. 
fe Write today for full details on this sensationally new production aid! 


The DENISON 
Engineering Co. 
1199 Dublin Rd. 


Horizontal Columb 16, Ohi E 
eur ered a a ett ead APPLIED 
, - 


hha 





~ CERROSAFE 


Makes Wood Patterns 
and Core Boxes 


LAST LONGER 


Cerrosafe, melting range—160°F. can be sprzy<d on wood pat- 
terns and core boxes by means of an electrically heated spray- 
gun.* This coating resists moisture, wear and prevents warpage. 
Simplifies alteration of patterns. 


Cerrosafe, when cast or sprayed, reproduces fine detail. Used 
for making duplicate patterns and as master models for en- 
graving machines with low stylus pressures. 


* Spray gun information sent on request. 


OTHER LOW-TEMPERATURE-MELTING ALLOYS 


Melting Temp. 255° F. 
Melting Temp. 158° F. 
Melting Range 217° F.—440° F. 
Melting Temp. 281° F. 
Melting Temp. 117° F. 
Melting Temp. 136° F. 
Melting Temp. 255° F. 


Write for name of nearest distributor 


Cerrobase 
Cerrobend 
Cerromatrix 
Cerrotru 
Cerrolow-117 
Cerrolow-136 
Cerroseal 


CERRO DE PASCO COPPER CORPORATION 


40 Wall St. 
New York 5, N. Y. 


Adaptable... 


for a Variety of eer 


sac Ea 


PRECISION LAYER WINDING 
MACHINE FOR FIELD COILS 
Automatically 


Repeating 
Counter 


. Original in Design * 


Shown equipped for wind- 

ing automobile generator 
field coils. Automatic wire traverse. 
Maintains extreme accuracy through 
many years of use. Available also in 
other sizes and models. 


E. R. SEIFERT, Inc. 


202-204 S. Beech Street Syracuse, N. Y. 








weighing 21454 [b, were given two coats of varnish in 24 
hr by a conventional method, a job that was accom- 
plished with the automatic oven in 78 min. 

These are isolated examples which show how auto- 
matic equipment can save time and stabilize quality in 
the mass production of electrical equipment. 


Some Factors Affecting Design of 


Ultra-Small Motors 
(Continued from page 127) 


phase rather than single-phase power when making the 
test. This method then also allows the separation of the 
fundamental and odd-frequency components of the iron 
loss. 

Ordinary no-load saturation tests are usually not sat- 
isfactory in the ultra-small sizes for solution to obtain 
friction-plus-windage. In these cases, driving by sensi- 
tive dynamometer at full-load speed without power on 
is the most common way of obtaining friction. 

In conclusion, it may be worthwhile to point omt that, 
while the above-mentioned refinements and corrections 
are almost always required on the ultra-small motors, 
there are also many cases where they apply to regular 
fractionals and even to large motors. For instance, the 
corrections for high ratios of re/Xpo will apply to large 
hoist or torque motors. Low Xp» and high re/Xo due to 
low Xo will apply on large motors with great numbers 
of poles or unusually large air gaps. High iron loss and 
low Xp» can occur in any highly saturated motors. High 
ro is likely to occur in multi-speed capacitor motors or 
special control or torque motors. High proportionate 
friction-plus-windage can occur in any number of special 
cases. High proportionate values of odd-frequency iron 
losses due to pulsations can occur in any motor no mat- 
ter how big with small numbers of slots or large slot 
openings. 

It is interesting to note that changing frequency will 
change the horsepower at which these unusual propor- 
tions will appear. For instance, on 25-cycle motors, 
high rg/Xo and flux penetration in the housing is a 
fairly common occurrence, while 400-cycle sub-fractional 
motors are very apt to have parameter proportions very 
similar to large integral horsepower motors. 
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This impressive machine was built by the 
Farnham Mfg. Co. for a large aircraft man- 
ufacturer. Among its outstanding and un- 
usual features are WHS Differential Heli- 
cal Gear Reducers, several of which are 
incorporated in the miller; one of these 
units is shown within the circle in the 


upper photograph. 


Winfield H. Smith, Inc., the speed reducer 
manufacturer; has used Timken Tapered 
Roller Bearings for years; has proved that 
they meet every requirement of speed re- 
ducer service with high and consistent effi- 
ciency and dependability. They eliminate 
friction; carry radial, thrust and combined 
loads; hold moving parts in correct and 
constant alignment; simplify lubrication. 


All machines operate better, last longer and 
cost less for operation and upkeep when 
equipped with Timken Bearings. Make 
sure the trade-mark “TIMKEN” appears 
on every bearing you use. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
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DO YOU MOUNT 
Lettvcal ot 


HORIZONTAL? 


FOR VERTICAL 
MOUNTING 


MOUNTING HOLES 
yea a 


FOR HORIZONTAL 
MOUNTING 


ACRO Ogex Glade 
SWITCHES 


Simplify hundreds of problems 


Whether you mount your switches vertically or horizontally 
you too should be able to improve product performance by 
adopting ACRO Snap-Action Switches. The flexibility of 
design and adaptation and the amazing performance 
records are keyed to ACRO’s patented beryllium Rolling 
Spring construction. No other switch is made like it. No 
other switch performs like it. Yet the cost is low. 


With better contact pressures, sturdy construction and 
positive fast action, ACRO Switches are virtually trouble- 
free. Many are built for millions of operations. Made in 
1, 2 and 3 poles—single throw and double throw. Return 
types and set types with a wide range of operating 
pressures. Rated: 15 Amps. at 125 volts A.C. Illustrated 
above are but 2 of over 1500 models of open blade and 
inclosed type switches. Send your engineering details for 
a prompt answer, 


ACRO ELECTRIC COMPANY 


1317 Superior Avenue Cleveland 14, Ohio 


Design of Power Supplies 
Used in Moon Radar Experiment 


(Continued from page 131) 


over the long pulse used (42 sec) and the high peak 
current (perhaps 10.amperes) started to flow throug! 
the choke. But 10 amperes through the choke resist 
ance amounts to several hundred volts, which was more 
than could be tolerated. 

The moon experiment used pulses of one-half sec 


Filter. Condenser 
Filter choke - 
Power transformer 


‘ig. 5—-The power supply for the 2000-volt buffer. 
mounted in its own cabinet drawer. 


ond duration, separated 3 tu 5 seconds between pulses 
\lthough these supplies were designed for a mucl 
shorter pulse at a much higher repetition rate. the de 
sign procedure is the same. Tube handbooks give maxi 
mum values of average and instantaneous peak currents. 
Usually the peak value is the determining factor in pulse 
work which is found by multiplying the average current 
by a duty factor. If the pulse is on 5 per cent of the 
time the duty factor is 20. 

The power supplies and containing cabinet are built 
much the same as a chest of drawers in which the in- 
dividual drawers, each containing a supply, can be with- 
drawn. In the headpiece of the article at the left is a 
photo of the front of the cabinet with doors open. This 
view shows the drawers with the handles for rolling the 


Voltage 


-Current 


@- Ignition angle 


Fig. 6—Half waves of voltage and current in a gas- 

filled rectifier, showing the constant drop in potential 

and the period at each end of the half-cycle during 
which no current flows. 
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SUT ceramic products 


for you 

Ceramic parts that are dimensionally accurate 
and mechanically strong are “‘headache elim- 
inators” for your production men. Stupakoff 
takes special precautions throughout all steps 
of design and manufacture to see that every 
item is as nearly perfect as modern precision 
mass-manufacturing methods can make it. As 
a result, your production of assemblies is 
speeded, and you have less waste of labor 
and materials. 


The dependable high quality of Stupakotf 
ceramics assures complete satisfaction. 


CERAMIC AND MANUFACTURING COMPANY oes ee eee 


MAY 1946 





A SUPER- 
SENSITIVE 
POLARIZED 
RELAY FOR 
CONTROL 


CIRCUITS... 


BARBER-COLMAN 


MICROPOSITIONER 


This relay will handle currents up to 1 amp. with a 
sensitivity of less than 1 ma. or less than 1/10 mw. 
It is made in two general types — the single-coil voltage- 
sensitive type, and a double-coil differential current type. 
A wide range of coil sizes are available to meet a variety 
of current, voltage, and sensitivity specifications. It is 
applicable to many different types of control circuits 
such as conventional bridge circuits, electron tube cir- 
cuits, and any similar arrangement where an unbalance 
will impress a voltage on the coil (or produce a current 
differential in the two-coil type). The mechanism is 
mounted on a bakelite base with a transparent cover. 
Dimensions are 2-5/16” x 1-7/8” x 1-7/16”. Weight is 
approximately 6 ounces. 


BARBER-COLMAN COMPANY 


1216 ROCK ST. @ ROCKFORD, ILL. 


WEST VIRGINIA PULP & PAPER COMPANY 


b oan | eel ee 


Park Ay eee 








Swinging 
choke 
Input 





Fig. 7—Circuit connections for a two-section, choke- 
input filter, operation of which is analyzed in the text. 


entire supply in and out of place. On the front panels 
are seen the circuit-breaker operating handles, tap 
switch handles and pilot lights. The interior frame- 
work is cased in a weatherproof cabinet and the entire 
cabinet is mounted on rollers for easy handling. The 
rear view of the cabinet with supplies in place is shown 
at the right. The terminal connectors, which now may 
be seen at the right of each supply, carry as many as 
24 terminals and the connectors may be broken merely 
by drawing them apart and are used in order to avoid 
unsoldering wires when a supply is removed. 


CONCLUSION 


The design of these power supplies, particularly with 
respect to the subdivsion of accessible units, provides a 
practical pattern for many industrial electronic appli- 


Fig. 10—(Above) Scheme of full-wave rectification of 
3-phase supply, as used in the circuit shown in Fig. 8; 
filters are omitted here. (Below) Unfiltered load cur- 
rent drawn from a 3-phase, full-wave rectifier such as 
used in Figs. 8 and 9 and in the diagram above. 
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Whatever your capacitor requirement, Sprague can match it 
—mechanically as well as electrically. The many standard 
types plus literally hundreds of specials regularly produced 
offer a broad range of selection from which even the most 
exacting specifications can be met. Catalog of any type on request. 


PAPER 
DIELECTRIC 


CAPACITORS * *KOOLOHM RESISTORS °. *CEROC INSULATION 


MAY 1946 


"Trademarks Registered U.S. Pat. Off 
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NUMBERING? MACHINE PLATFORM 45 


For stamping figures, letters and fractions with uni- 
formity and speed into brass, aluminum, zinc, un- 
hardened steel, iron, ete. This method is faster than 
stamping either with hand stamps, mono-wheel presses 
or type. The numbering 
machine is held up by a 
spring and is always in a 
raised position. The hold- 
ing arm operates on a 
hinge and can be lifted to 
facilitate changing the 
numbers. The platform is 
furnished with an adjust- 
able guide and thumb 
screw adjustment, enabling 
operator to locate the 
plates or tags with preci- 
sion and: speed. Stamp 
can be taken out of holder 
for stamping larger ob- 
jects such as machinery, 
tools, ete. . Characters are 
always properly aligned 
and of uniform depth. 


Write for Bulletin EM-45 


MODEL 70 STAMPS NUMBERS, etc. Quickly—Neotly. Perfectly Aligned. 


Shank for Hand or Press and with any number of wheels from 3 to 20. 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12,N. Y. 
NON-CORROSIVE 


MADE TO CLOSE TOLERANCES 


© your assemblies call for 
non-corrosive fastening de- 
vices or screw machine parts 
made to close tolerances? All- 
metal has the “know how” and 
facilities to make such items ac- 
curately and economically. and Coviee ore. = 
to deliver them promptly. We elals. *“enginecring data, ete 
have equipment for tapping. | Make request on company letter- 
slotting, reaming, turning, stamp-| "¢#4- Please. Write to Dept. D 
ing. broaching, drilling, thread- A 
ing and centerless grinding .. . 
and we work not only with stain- 
less steel, but with monel, ever- 
dur, duralumin, brass, or other 
non-corrosive alloys. Write, wire 
or ‘phone for our quotation. 


Allmetal Screw Products Co. 
80 Grand St., New York 13, N.Y. 


Send for 
FREE CATALOG 


This new, 83-page catalog helps 
you select the correct size and 
type of non-corrosive fastening 


NJ 


~ 6872 tubes 
rminal connector 


2 gl 


Fig. 9—The power supply for the 1000T power ampli- 
fier, with the six type 872 gas-filled rectifiers. 


cations. Electronic power supply units, arranged so 
they may be removed quickly from individual equip- 
ments, can greatly reduce the problem of trouble-shoot. 
ing, adjustment, maintenance and repair which other 
wise must be performed at the point of use, usually in 
a production area. Detachable units, easily removed 
may be taken to the shop where adequate test equipment 
and shop facility permit more efficient circuit trouble- 
shooting and the replacement or repair of components. 
When a group of identical electronic equipments are 
operated, spare units may be provided for emergencies 
to reduce loss of production time to a minimum. 

The author wishes to acknowledge the cooperation of 
the members of the Research Laboratory of Sylvania 
Electric Products, Inc., who participated in the project. 
especially of Messrs. R. M. Bowie, N. L. Harvey and 
R. H. Brown. 


Storage Battery Welder 


Forced Component Development 
(Continued from page 109) 


oped for resistance welder use. 

\nother important design factor is control of charg 
ing rate. Considerable ingenuity has been shown in the 
application of battery charging controls. The problem 
is to maintain the battery at constant potential and yet 
prevent overcharging and excessive hydrogen gassing. 
Gassing produces worker discomfort as well as a fire 
hazard. Charging is effected through a battery of cop 
per oxide disk rectifiers of full wave form operating off 
a three-phase transformer. 

3y means of a Bristol free-vane electronic controller 
with special hookup, full line voltage (high), 40 per 
cent line voltage (low) or no voltage at all is applied to 
the primary of the rectifier transformer. The tapped 
auto-transformer through which these voltage variations 
are obtained is Y-connected to the main circuit breake1 
of the machine. Fig. 7 shows diagrammatically the 
hookup of the rectifier as well as the solenoid air valves 
controlling the pressure cycle, to be explained later. 
Schematic circuit details of the Bristol electronic con- 
troller are given in Fig. 9. In effect it measures the 
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In 1855, the first lake shipment of ore 
reached Cleveland from the iron ranges 
of Lake Superior. Unloading the cargo of 
even a small sailing vessel meant four or 
five days of unremitting toil. The ore had to 
be carried piggy-back from ship to shore! 


In the early 1860's, unloading time 
was cut in half. Men down in the hold 
shoveled ore into tubs. Teams of horses on 
the docks pulled up the tubs. With as many 
as 40 horses, unloading a brig like the 132- 
ton Columbia, above, required several days. 


Old Reliable Red Band Says— 


‘Qe used to tide 
Figgy-Gack!™ 








In 1899, electrically operated Hulett 
unloaders made handling easier, 
quicker, cheaper. Teday, Huletts empty a 
14,275-ton cargo in less than 3 hours. Howell 
has specialized in motors for material han- 
dling and other industrial needs since 1915. 


Have you a hard job for Horsepower? 


Howell Motors are better than ever today. The reasons: 
Years of experience in building industrial type motors to 
meet the exacting requirements of the automotive, machine 
tool, dairy, food, and other important industries. 


Howell Motors are quality-motors. They are smooth- 
operating because they are statically and dynamically bal- 
anced. They are better performing because they are built of 


the finest materials—copper or bronze rotors—and completely 
insulated. They are trouble-free on the job because they are 
designed for the toughest tasks in industry—consequently, 
they perform better on all jobs. 


For your needs, in specialized or standard motors, phone 


the nearest Howell Representative. Remember, you pay no 
more for industrial type Howell Motors . . 
get top quality for your money. 


. but you always 


*4nother historic story by Old Reliable Red Band 





Howell Protected Type Motors available in sizes 5 
h.p. and smaller. Also other sizes of Howell industrial 
type motors available up to 150 h.p. 
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HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 



















900 
Remember 


the Number— 


ACME VARNISHED CAMBRIC 
WITH 


HEAT 
RESISTANCE 


“ACME 900” is definitely a new develop- 
ment in black varnished cambric. It will 
withstand much more heat than any of the 
regular cambrics. At the same time, it has 
excellent dielectric, insulation resistance 
and physical strength. Nevertheless, the 
new cambric is offered for prompt ship- 
ment at 


NO ADVANCE IN PRICE 


This new product was developed in the 
Acme laboratories to withstand the higher 
temperatures of modern designs in motors 
and in other electrical equipment. It is 
still, of course, Class “A” insulation, but 
it is on the high side. 


It has been thoroughly tested from all 
angles and carries the usual Acme Quality 
Guarantee. 


No. 900 can be supplied in black in rolls 
of standard widths and in tape of standard 
thicknesses. We shall be glad to send 
samples for test, and without the slightest 
obligation. 


5 PRODUCTS 
VARNISHED INSULATIONS - MAGNET WIRE - COILS 
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open circuit voltage of a control cell and regulates the 
charging rate to maintain a maximum of 2.2 volts per 
cell. 

The voltmeter pointer carries an oblong curved vane. 
There are two index arms, both attached to a common 
adjusting lever, each arm carrying two control coils and 
a pointer stop. The vane may rest against the low 
voltage stop, with one end between the two control coils 
B (Position 2); it may rest against the high voltage 
stop with the other end between control coils A ( Posi- 
tion 3), or it may be between these two locations ( Posi- 
tion 1). ‘ 

Each set of control coils is connected to the secondary 


70 oscillator cortro/. 
circult B. RelayB 
de-energized when 77 
the vane is.in the 
control coils B 


To ascillator contro! 
’ circuitA. RelayA 
i. de-energized when 
the vane 1s in the 
control coils A 


-Control coils A 
v 
“Position 3 60cy. 
Position l 


- Damping Sa 
aa shunt A Dera 
Thermostat 


Resistor 1 
Resistor 4 


Kelay B Mela 
ay, LVL 


Res.5 | | CR4t--£ > 
Res6 | OCR? | 0) 


. <f 
+ “Mihi — >< CR2 
i Cro. 


its { ; 
volts 
60 cycles CR3 


Foot switch 


} 110 volts 
i 60 cycles 


Lo 


Re See fig.7 for 
Ht-Lo contactor 
details 


Fig. 9—Schematic circuit diagram of Bristol free-vane 
electronic controller and special circuits ef charger. 


windings of a transformer which operates an oscillating 
tube circuit. When the vane is not between the control 
coils, the circuit oscillates very feebly. The plate cur- 
rent is then strong enough to energize a relay which is 
part of the electronic control circuit. If the end of the 
vane is placed between one pair of control coils, the cir- 
cuit will oscillate very strongly, reducing the plate cur- 
rent to approximately one-fifth of the former value, and 
the associated relay is no longer energized. 

The oscillating transformer relay and amplifier tube 
circuits are not shown in Fig. 9, but the operation is the 
same as would result if the voltmeter pointer opened 
low-voltage or high-voltage contacts to de-energize the 
relays. When the needle is between these points, both 
relays are energized. Relays A and B are each double- 
pole, double-throw with one point on relay A and two 
on relay B not connected. 

When the vane is in position 1, at relay B, the nor- 
mally open contact that connects relay CR3 to the a-c 
circuit is now closed, energizing CR3. The relay that 
connects the high-rate transformer taps is de-energized, 
and the one that connects the low-rate taps is energized. 
The two tap switches are interlocked, and cannot be 
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THE BLACK HAND NEVER SLEEPS 


LUMARITH* (cellulose acetate) protects electrical equipment 
against the black hand of electro-chemical corrosion 


Un ess su ation is inert to electrolytic 
action, current-carrying copper wire 
and moisture can spell corrosion troubles 
for electrical equipment. That is why it 
is so important to play safe and insulate 
with LuUMARITH (cellulose acetate) film. 
LuMaARITH is chemically stable in the pres- 
ence of moisture and current — releases no 
corrosion-producing acids. 

Used as inner layer insulation, coil covers 


and forms, laminates and wire wraps, 
spool liners, slot insulation and spacers, 
LUMARITH gives full protection to even the 
most delicate electrical equipment. Send 
for recently published booklet, “Celanese 
Synthetics for the Electrical Industry.” 
Contains the technical information you 
will need. Celanese Plastics Corporation, a 
division of Celanese Corporation of America, 
180 Madison Avenue, New York 16, N. Y. 


*Reg. U. 3. Pat. Of. 


LUOMARITH A Celanese Plastic 
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ACCURATE 
CONTROL 
ELEMENTS 


eH 


Extreme 


HEAT Y 
o th Md 


Whether the actuating element is 
exposed directly to flame or to the 
extreme cold of industrial deep 


freeze—there is a Chace bimetal 


‘that will assure reliable perform- 


ance of the control. 


Covering a temperature range of 
—100°F to +1200°F, Chace ther- 
mostatic activating’ elements are 
adaptable to every commercial 


need. 


Choice of the correct type (35 types 
produced by Chace) in the proper 
size and shape is a definite factor 
in the operating efficiency of your 
control, and often in cost to pro- 
duce. Chace engineering counsel 


is available to you. 


Bimetals in sheets, strips, forms 


and finished assemblies. 


WM. CHACE co 


Thermostatic Bimeta east and so ial Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 
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closed at the same time. At the same time the upper 
contact in relay B is closed, partially short-circuiting 
resistance 3 through variable resistance 5. 

Relay A is also energized, and the upper contact is 
open that partially short-circuits resistance 2 through 
variable resistance 4. Relay CR4 is connected through 
a thermostat in a battery cell and the contact is normally 
closed except at excessive battery temperature. The 
contact to relay CR2 is closed at relay A and CR2 is 
closed, permitting relay CR3 contacts to operate the 
charge relays. 

In position 1, the battery is always charging at the 


Fig. 8—Progressive 12-cell battery welder with side 
panel removed. Note compact arrangements of bat- 
teries, contactor unit and current regulator. This 
model is designed for current up to 30,000 amperes. 


low rate except when it is connected to the welding cir- 
euit and discharges. The meter movement is heavily 
dampened, and is not appreciably affected by the drop 
in battery voltage during a weld. 

When there is a drop in low-rate charge voltage, the 
vane moves into the low-voltage control coils, position 
2. Relay B is now de-energized. Relay CR3 is discon- 
nected, and this disconnects the low-rate relay aygl con- 
nects the high-rate relay. 

Resistance 3 is added to the control meter circuit, low- 
ering the position of the needle at any given voltage. 
This prevents the increase in charge voltage from caus 
ing the vane to move out of the coils to reintroduce the 
low rate and start “hunting.” Normally the high rate 
is introduced when automatic repeat welding starts and 
average discharge requirements may exceed the high- 
charge rate, causing some drop in charge voltage. As 
soon as repeat welding is interrupted, the charge voltage 
rises quickly toa maximum. The vane then moves out 
of the control coils and the charging rate changes from 
high to low. 

When the low-rate-charge voltage reaches a maximum 
value, the vane moves into the high-voltage control coils, 
position 3. Relay A is now de-energized. The contact 
opens that energizes relay CR2, thereby disconnecting 
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Photoswitch ELECTRONIC TIMER does the rest! 
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Program and special timing require- 
ments may be easily met with the 
proper combinations of Photoswitch 
equipment. Our engineers will gladly 
advise you. 


For any Timing Control purpose, demanding split-second accuracy 
and unfailing operation, Photoswitch Electronic Timer has been proved 
best by repeated tests. Electronic in operation, Photoswitch Timer 
has only one moving part and is guaranteed for maintenance-free opera- 
tion and unlimited life. 

Its wide timing range — from 1/20th of a second to two minutes — 
and split-second adjustability to any fraction of time within that range 
have resulted in Photoswitch Timer being adopted as standard in many 
diverse industries. 

It is simple to operate. The correct one of six interchangeable timing 
elements is selected to determine the timing range, the dial is set to the 
required split-second interval within that range. Flexible in operation, 
it provides for three different methods of timing: initiation of the timing 
interval by momentary contact, timing throughout sustained contact, 
or delayed action following contact. 

Photoswitch Timer, because of its precision and long life, has no equal 
for continuous repeat cycle timing, or short interval timing. 

In repeated tests by leading equipment manufacturers, Photoswitch 
Electronic Timers have been selected on the basis of accuracy, versatility, 
long-life and trouble-free maintenance. They can do a job for you. 

Other Photoswitch equipment control levels, turbidity, smoke density indication, 
counters and conveyors, inspection, property and machinery safeguards and similar 


industrial applications. Our engineers are available to assist you on any special con- 
trol problems for which electronics may offer a possible solution. 


HOTOSWITCH INCORPORATED 


CAMBRIDGE 42, MASSACHUSETTS District Offices in All Principal Cities 
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vit ROBERTSHAW 


oven heat control 


You get added sales value because appliance dealers 
from coast to coast know and prefer Robertshaw oven 
heat controls. You get better oven performance because 
of the sturdy, powerful snap-action mechanism. Non- 
fatiguing, sensitive to exceedingly small temperature 
changes and highly accurate, it will maintain close dif- 
ferentials indefinitely. 


MODEL C1 


With automatic selector 
switch. Designed to control 
2 elements either individu- 
ally or simultaneously. : 


Robertshaw models include 
thermostats for dressing steri- 
lizers, autoclaves, incubators, 
electric and oil ranges, ovens, 
water heaters, laundry ma- 
chines, deep-fat fryers, coffee 
urns, food carriers, chicken 
brooders and many other uses. 
Write for full information. 


A Manual for Range Salesmen 


Here's a sales manual that will help you train 
your own and dealer salesmen to do the kind _ 
of a selling job that will put modern ranges 
at the head of the Peacetime shopping list. 
Write for free copies. 


both charge relays and the charging transformer from 
the power line. The battery remains connected to the 
rectifier, and there is a small discharge to the rectifier. 
Variable resistance 4 now partially short-circuits re- 
sistance 2, raising the position of the voltmeter at a 
given voltage, and keeping the vane in the control coils 
until the open circuit voltage drops to the voltage where 
charging is to be started. 

When the welder is not in operation, the battery is 
either on charge or off charge. If the battery is off 
charge, and the operator starts the cycle with his foot 
switch, a contact is closed that energizes relay CR2 and 
charging is started before the battery is connected to the 
welding circuit. The time interval is too short for the 
discharge voltage to be materially increased, but by hav- 
ing the rectifier supply part of the current to the weld, 
a discharge voltage below that required for consistently 
good welding is prevented. 


CHARGE CURRENT ADJUSTMENTS 


There are two rotary tap switches on the rectifier 
marked “High Rate” and “Low Rate.” The former is 
normally set at 90 per cent of the rated current output 
of the rectifier. The momentary rectifier output to the 
weld ordinarily exceeds continuous current rating. 

The low rate is set at the maximum current that will 
permit continuous charging during ordinary interrup- 
tions in welding operations, as when the weldment is 
removed from the machine and new stock to be welded 
is put in the machine. This method appears to provide 
more ampere-hours charge than a higher rate that is cut 
off frequently. When the welder is idle at night or dur- 
ing weekends, the low rate is reduced to 50 amp per cell 
when the gravity is about 1.240, 60 amp at 1.220, or 40 
amp at 1.260. 

The pilot cell voltage and state of charge is usually 
somewhat lower than that of the other cells since it is 
connected to the closed circuit relay CR4, and this takes 
about 2 amp. 

For good welding, it is desirable to keep the maximum 
charge voltage as low as is practical, and with intermit- 
tent charging in idle time it may be possible to keep 
cells equalized, with a maximum setting of 2.2 volts at 
the pilot cell. This cutoff voltage is not separately ad- 
justable, as the arm carrying the high voltage control 
coils moves with the arm that carries the low voltage 
control coils, and the position is set to control the mini- 
mum low rate charge voltage setting, which is ordinarily 
0.03 volt below the maximum charge voltage. 

Under service conditions, the index arm is moved to 
change from low rate to high rate charging at 2.17 volts. 
Adjustable resistance 5 is varied until the amount of re- 
sistance subtracted from the meter circuit when the relay 
B contact closed is just enough to permit a charge volt- 
age of 2.12 to move the vane out of the coils to intro- 
duce the low rate. The needle moves through a con- 
siderable arc with the change in meter resistance and 
small change in voltage, and only 0.08 volt further in- 
crease will place the vane in control coils A and inter- 
rupt charging. 

Variable resistance 4 is adjusted so that, after charg- 
ing is discontinued, the drop in open-circuit voltage will 
cause the vane to move out of the control coils and ini- 
tiate recharging about 2 min after charging has been 
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@ The complexity of modern, manufactured items 
reflects itself in the increasing demands for special 
type nuts and bolts. The unusual bolt illustrated, 
for example, is a vital part of the compressor unit 
of a national brand wot cco 

Years of experience plus the fact that all circle ® 
fasteners are controlled from billet to bolt in one 
single plant —the largest independent in the country 
—naturally make the Buffalo Bolt Company the 
logical starting point for any producer with a nut 
or bolt problem. 

Whether they are standard or special, all circle ® 
products have the same uniform, controlled quality 
that serves to make your production more efficient 


++. your products more salable. 


Did You Know that we have our-‘own large machine shop 
where dies are carefully made by our own skilled toolmakers 






BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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WATERBURY 


Moldings of Merit 


*% Designed in charming simplicity, the plastic case of this 
new Garod Radio is molded by Waterbury Companies, 
Inc., pioneer molders of plastic in America. 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. C, WATERBURY, CONNECTICUT 
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ELECTRICAL REACTANCE 


CORPORATION 
FRANKLINVILLE, N.Y. 


interrupted. As intermittent charging continues, the 
off-charge time increases and the on-charge time de 
creases, due to the increase in state of charge and charge 
voltage. 

The charge voltage drops with each weld when the 
ampere-hours charge between welds is less than the am 
pere-hours discharged per weld. Eventually a fairly 
stable discharge voltage is reached below which further 
drop in voltage is at a much slower rate. The higher 
the charge voltage the greater the drop to a fairly stable 
voltage. It is good practice therefore to limit the max- 
imum charge voltage to the lowest practical value, 
namely, 2.2 volts in place of 2.35 volts for a fully 
charged cell. 


PRESSURE CONTROL SYSTEM 


Most modern resistance welders provide a cycle of 
welding pressures, obtained either by air or hydraulic 
systems and timed in relation to the duration of current 
flow. In the Progressive storage battery welder, a dif- 
ferential pneumatic system is used in conjunction with 
a conventional rocker arm design. 

A pressure cycle of squeeze, weld, forge and hold is 
provided either through a standard electronic timer or a 
motor driven cam operated timer. The mechanical 
parts of the system are presented schematically in Fig. 7 

Air valve D is normally open. It provides the return 
stroke. It also opposes the air pressure introduced 
through valve E. The difference gives the weld pres- 
sure. When D is energized, air is exhausted from the 
top of the main cylinder, and with valve E& still ener- 
gized, much higher forge pressure is applied to the weld- 
ing points through the rocker arm. These functions are 
initiated by a two-stage foot operated electric switch. 
Through the timing panel it also controls the air-oper 
ated main contactor in the battery weld circuit. 

Auxiliary movements are also provided, like retract- 
ing the electrodes to permit the entrance of large work 
and the application of light pressure for point dressing. 
These are controlled by a four-way foot operated air 
valve. For the former motion, an auxiliary air cylinder 
is provided to actuate toggle links that are parts of the 
main rocker arm linkage. A third valve provides light 
pressure for point dressing. It admits air into the lower 
chamber of the main air cylinder, through an exhaust 
port, when the upper chamber is exhausted. 

The design includes such devices as air gages and 
pressure regulators for each valve and a strainer and 
lubricator in each air line. 

The air valves are all actuated by solenoids controlled 
by a standard electronic timer. In an optional control 
system, a one revolution clutch mechanically sequences 
three air valves. The first puts pressure on the work, 
the second applies air pressure to the carbon disk con- 
tactor, while the third applies the follow-up forging 
pressure. Split differential cams permit variations in 
timing and duration of pressure. These cams actuate 
pilot air valves which control the main valves in the air 
line. Camshaft is roller chain driven from a small Gra- 
ham variable speed unit powered by a %-hp three-phase 
induction motor. The one-revolution clutch is made up 
of a latched solenoid which resets the motor control cir- 
cuit after each complete cycle. The latter is initiated by 
an electric foot switch, seen in Fig. 1. 
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WANTED 200,000 STARTS 
TEST SPECIFICATIONS 


TIME ON: 2 sec. — STARTS PER HOUR: 120 























LINE VOLTAGE: 118 volts — 60 cycles 
RATED CAPACITANCE: 130 — IS7MF 
STARTS REQUIRED: 200,000 


DELIVERED: 1,237,660 STARTS! 
...and good for many more! 


“Set your own test specifications for our Solar type DX 

A-C electrolytic motor-starting capacitors,” said Solar to a very, 
very large manufacturer of refrigerator motors. 

‘Make them as stiff as you want and name your own test laboratory.” 











We sent the motor manufacturer's test laboratory 
eight Solar type DX capacitors, right off the 
production line. Eight — so there’d be no question of freak performance! 


The specification test cycle started. At 400,000 starts eyebrows raised. At the 
million mark, surprise changed to open-mouthed amazement. 
1,237,660 starts were recorded for each capacitor when the test was 
stopped 14 months later! Nobody knows how many MORE starts 

the capacitors were capable of, but the motor manufacturer's engineers were | 
satisfied. ‘We're convinced,” they said. “Solar is BEST for us!” 


In the Solar line, there's a capacitor that’s best for | 
your use, too — one that will take the toughest punishment 
and come out THE WINNER! Call on Solar for your 
capacitor needs — Electrolytic, Paper or Mica for Motors, 
Fluorescent Lamps, Electronic Heating and 
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APPLIANCE + FIXTURE + HEATER 
PORTABLE TOOL + CORD ASSEMBLIES 


ROYAL ELECTRIC CO. inc., PAWTUCKET -R-I- 








Altogether, the storage battery welder represents a1 
interesting problem in electrical and mechanical design. 
Where no existing commercial components were avail- 
able the development of new ones was forced. Many 
standard components, both mechanical and electrical, 
were adapted to new purposes. The design is typical of 
most development work where real pioneering is done. 


Automatic Injection Molding of 
Rubber Is Electrically Controlled 


(Continued from page 142) 


and then stopping the injection motor. 

When the machine is on automatic, the operating 
cycles are controlled by a timer which consists of a mov- 
ing plate driven by a synchronous timing motor through 
a solenoid-operated clutch. The controls are closed and 
opened as the plate is driven downward. When the 
clutch is disengaged, the plate is reset by a spring. Each 
circuit contact has “on” and “off” indicators which are 
adjustable along a linear time scale, divided into 60 
equal spaces. 

The transformer is on the control circuit. The motors 
and heating elements are arranged for dual voltage and 
are on a different circuit from the controls. The trans- 
former is used on the control circuit when the voltage 
exceeds 220 and is not normally supplied. 

This injection machine is now being employed experi- 
mentally in several large rubber molding plants. It has 


Fig. 4—Controls for motors and for electric heaters are 
visible here; also safety limit switches actuated by 
moving mold platen. 
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YOU GET THE BENEFITS OF LONG 
EXPERIENCE AND ADVANCED TECHNIQUE 
FROM... 


Fabrications produced to exact specification . . . 
designs developed and engineered for specialized 
application. Production runs of thousands, custom, 
one-of-a-kind fabrications—All get the benefit of 
our many years of experience. 
Call or write for a quick solu- 
tion to any fabrication problem. 


MANUFACTURERS 
Specio! Steel Equipment bs H | 3 
Meto! Coses—Cobinets 
weve RIESTER & THESMACHER 
Sheet Metol co A PAN Y 


Build.ng Products 
VENTILATION, 1526 W. 25TH ST. CHerary 0154 


ik COMINGS CLEVELAND, OHIO 


molded up to eight pounds of rubber per “shot.” Re 
sults to date have proven that this machine offers defi 
nite advantages with the injection method and that it 
can greatly reduce the overall molding cycle. 


How the Designer Can Tie in With 
Statistical Quality Control 


(Continued from page 105) 


it is impossible to give a general answer to this ques 
tion that will apply under all conditions, the designer in 
a statistical quality controlled plant is again fortunate. 
If all the parts of an assembly are made so that their 
frequency distributions approach the normal curve, 
with their averages X’ approximately at the center of 
their tolerance allowance ranges, and their tolerance al 
lowances are not less than plus or minus three standard 
deviations, the expected maximum build-up is propor 
tional to the square root of the sum of the squares of 
the individual tolerance allowances, thus: 
Ty = VT,? + To? + T3?.... + Ty? 

Where 7; = final or total over-all tolerance and 7;, 72, 
etc., = the total spread of the plus and minus tolerance 
allowances on individual parts 1, 2, 3, etc. 

For example, when ten parts, each having a tolerance 
allowance of plus or minus 0.003 in., go together in an 
assembly, the maximum expected variation, under the 
specified conditions, would be 7; = 10 0.006? = 0.019 
in. instead of the 0.060 in. obtained by straight addition. 
On the same assembly, if instead of all the parts toler- 
ance allowances being equal, two had tolerances of plus 
0.001 in. minus 0.000 in., two plus or minus 0.010 in., 
two plus or minus 0.002 in., two plus or minus 0.001 
in., and two plus 0.003 in. minus 0.000 in. the equation 
would become 


V2 xX 001? + 2 & 020? + 2 x 004? + 2 > 
002? + 2 x .003?°= .029 in. 


although the result by straight addition would still be 
.060 in. Final quality variations are least where indi- 
vidual parts tolerance allowances are equal. Therefore, 
tolerances should be allocated between parts on an as 
sembly to achieve this in so far as is permitted by man- 
ufacturing equipment and processes. 

With a few exceptions, parts may be considered as 
having a satisfactory frequency distribution in so far as 
calculating tolerance buildups is concerned if they have 
correctly set tolerance limits made while processes are 
in control so that practically all parts will pass their in- 
dividual dimensional tolerance allowances without re- 
quiring rework or scrap. Where sampling inspection 
of the majority of the parts going into an assembly re 
veals sufficient defects to require 100 per cent inspection 
to sort the good and bad parts, .the distribution of ac 
cepted parts will not be normal, and the maximum ex 
pected variation equation may not apply. In that case. 
under the most unfavorable conditions, the actual maxi 
mum variation may be as much as one and two-thirds 
times that determined by the equation. 

In a plant with adequate equipment and personnel, 
and efficient statistical quality control methods set up. 
the design engineer is justified in calculating the maxi 
mum expected variation by the square root equation, 
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Pick up your/Profits with Corbin Screws 


If all screws were exactly alike you could buy ’em any- 


where and use them blindfolded. But keeping screws alike 
calls for never-ending vigilance. Here at Corbin we change 
dies before they are worn. We keep our saws and cutters 
sharp, and maintain very thorough inspection. 

That’s why we recommend Corbin Screws — Regular 
Slotted or Corbin-Phillips — to any manufacturer who 


would like to get more assembled parts per hour. 


“You can reach 
for a Corbin Screw 
blindfolded— 
and get a good one 


every time!” 


SS-1 


MAY 1946 





7 


Available to 
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FABRICATIONS 
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of phenol and vulcanized fibre— 


Rapid, quality production of phenol PUNCHED 
STAMPED 
SHAVED 
SAWED 
DRILLED 


fibre and vulcanized fibre parts— 
either simple components or intricate 


| 
1 
l 
shapes to close tolerances—can be 
supplied to your exact specifications. i 
For details, write for Bulletin 124 1 
| 
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N.S. BAER 


COMPANY | MIILED | 
Craftemen in Fibve Fabvietion \ TAPPED , 

7-11 MONTGOMERY STREET od 

HILLSIDE, NEW JERSEY onset” 
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SMALL SUBASSEM 
OUR SPECIALTY 


TRY TUTTLE FIRST 


for Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements 
Write for Bulletin S1O1A 
H. W. TUTTLE & COMPANY * ADRIAN, MICHIGAN 
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except for assemblies, such as a-c magnets or solenoids, 
that consist of large numbers of parts made to the same 
drawing, riveted or clamped together. This exception 
holds particularly if the laminations or punchings are 
stacked as produced, so that all those in one structure 
may come from a single strip of steel with approximate- 
ly uniform thickness. For assemblies of this type, if 
the over-all thickness is important, the number of lami- 
nations or other parts required in order to meet the 
drawing dimensions should be determined by weight, or 
some such system. 

The same difficulty may be encountered wherever an 
assembly consists primarily of large numbers of appar- 


ee ee ee eee eee 
Data 


Force, Number 
pounds of tests 
375 2 

400 
425 


450 
415 
500 


Frequency 


SBSSRASuewnr 


tla to iho 
400 500 600 70 800 900 
Force , pounds 
Support, Ye in. thick, mild steel zinc plated. 


Contact lip, tine silver, mild steel backed, 


a = 80.6 pounds 
with 1 in.dia, 0010in, high projection. 


R = 425.0 pounds 


Fig. 5—Frequency diagram of force required to shear 
steel-backed silver contact tips from steel supports to 
which they were welded, for push button units. 


ently identical parts produced so that those used in any 
one assembly do not approximate a normal frequency 
distribution with its average close to the nominal draw- 
ing dimension concerned in the tolerance allowance 
buildup. It is usually more economical to control the 
over-all dimensions of such assemblies by machining the 
assembled parts to a dimension, or varying the number 
of parts used, than by setting close tolerance limits on 
the individual parts. 

3efore the production of tool-made samples, the de- 
sign engineer should see that manufacturing instruc- 
tions are available, detailing important points and al- 
lowable adjustments. He should meet with the factory 
contact engineer, plant quality control specialist, inspec- 
tors and foremen, to discuss the equipment, processes, 
and tooling for the design from the standpoint of qual- 
ity and cost. This group should decide on parts or di- 
mensions where 100 per cent inspection will be advis- 
able at first, where exact readings are important for 
compiling frequency distributions, where “Go and Not 
Go” gages will be satisfactory, etc. They should follow 
the tool-made samples closely, seeing that they are made 
in accordance with the standard production procedure 
which will be followed later, and that sufficient data is 
recorded so that the greatest practicable information 
may be obtained using statistical methods. From these 
data, final changes in planning, instructions, and tooling 
can be made, and the device released for manufacture. 
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FOR YOUR P. 


THINK OF 


MERCURY 


H ONEYWELL Con-Tac-Tor Mercury 
Switches may be the answer to your 
Post-War planning problem. They are 
safe, silent and positive in action. They 
provide dependable economy and offer 
practically no resistance to the flow of 
electricity. Besides their great mechan- 
ical strength, Con-Tac-Tor Mercury 
Switches have high current carrying ca- 
pacity and can easily switch and carry 
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electrical loads as high as 45 amperes. 
Con-Tac-Tors have fewer parts, whict 
means less cost and less maintenance. 
You'll find literally thousands of applica- 

tions for Con-Tac-Tor Mercury Switch- ; 
es, which are made in a wide range of 
types, sizes and capacities. Minneapolis- 
Honeywell Regulator Co., 2810 Fourth 
Avenue So., Minneapolis 8, Minnesota. 
Branch offices in all principal cities. 
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RODUCTS! 


FRACTIONAL HP MOTORS 
MADE To MEASURE 


1/100 to 1/6 
hp 
AC only 
Single and 
3 phase 


Let Our Engineers Help You 


Quality-built Fractional HP Motors for 
general and special requirements. If you 
have a motor problem, our engineers will 


gladly cooperate with you. Write or wire. 


CANATSEY ELECTRIC 
MANUFACTURING COMPANY 


2203 McGEE STREET KANSAS CITY 8, MO. 


- How 
to Build 
Lamp 


= ’ Annunciators 


Kirkland Bulls-l-Units are ideal for this purpose. Just 
provide the proper size holes in the panel, then insert 


the Kirkland units and lock into place. Many different 
units to choose from. Assembly is then ready for in- 
stallation. Connect incoming wires and place in 
service. Typical unit illustrated above made 

with T2 units. 
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TYPE T2 UNIT, small and modern, molded of 
bakelite. For use with slide-base switchboard bulb 
(24 volts, 0.038 Max. Amp) with resistor on 120- 
220-440 volts. Overall dia. Lens-Cap %4”. LIST 
PRICE (less bulb) |. ik ee 


WRITE TODAY FOR CATALOGUE 
Where Quality is the Foremost Consideration 


The H. R. KIRKLAND CO., Morristown, N. J. 


After the start of regular production on a device, the 
design engineer is usually involved only as a consultant, 
in regard to design requirements, to the factory contact 
engineer. The latter naturally continues to cooperate 
with the inspectors and foremen, his primary function 
being to locate trouble as indicated by the charts, prefer- 
ably before the process is out of control. Without some- 
one to interpret the charts, and initiate remedial steps, 
the statistical method of quality control can do no more 
to improve quality than can medical charts cure a patient 
if the doctor neither consults them nor treats the pa- 
tient. In most organizations this advance trouble 
shooter and process “doctor” is the factory contact en- 
gineer. 

When sampling inspection is being used, the factory 
engineer should see that representative samples are cho 
sen. Otherwise the sample will be absolutely useless in 
determining, by the laws of pure chance, the probable 
quality of the remainder of the lot. Ordinarily samples 
should not be chosen by the one responsible for the pro 
duction of the parts. 

The contact engineer should also assist the inspectors 
and foremen in deciding when and if the manufacturing 
processes of parts upon which 100 per cent inspection 
is specified are sufficiently in control so that sampling 
inspection may be started, or that random assembly may 
replace selective assembly, etc. 

The engineer should always remember that, in the 
final analysis, he is responsible for quality. The inspect- 
ing and testing sections are responsible for determining 
that the quality he specifies is in the apparatus. The 
manufacturing divisions are responsible for providing, 
as economically as possible, the parts to meet the quality 
limits he sets. Fundamentally, though, quality must be 
designed into a device. 

In the past, each design placed in production increased 
the knowledge of the engineer to an extent depending 
largely on his powers of observation, the testing equip 
ment available, and his memory or system for recording 
significant data. His value as a designer depended pri 
marily on the amount of information or experience he 
accumulated in this way, his ability to obtain information 
pertinent to his work from the experiences and writings 
of others, and his originality and ingenuity in devising 
or perfecting new designs. This article has attempted 
to indicate how the use of statistical quality control 
methods as a tool can make easier the determination of 
what was required in a design, simplify the making of 
tests to prove the soundness of the design or any of its 
component parts, assist in setting quality standards and 
tolerances, and provide concise and complete records for 
future reference. Through publications and books, sim 
ilar records from the work done in laboratories and else- 
where can be presented so clearly that an engineer need 
not have the experience of years to understand and ap- 
ply it. All this should be of considerable assistance to 
all, but particularly to the young engineer who is long 
on ideas and short on experience. 
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a OTHER LEACH FIRST 


Mounted tandem to fit line or outlet spacing, 
these new high frequency or high voltage relays 
are capable of withstanding over 4000 volts R.M.S., 60-cycles in high-pot 
tests between contacts and between contacts and frame or ground. Light 
weight and low priced, these relays can be used for a wide variety of 
control purposes in high-frequency heating and communications equip- 
ment. Paired, they are especially useful for antenna switchover work. 
Practically any contact combination from DPDT up can be obtained by 
connecting the required number of relays in either series or parallel. 
Both relay types are arranged SPDT, with the S-9 designating a %” 
auxiliary SPST normally open contact, insulated for 125 volts. They are 
available with either alternating or direct current coils. The auxiliary 
contact can be used for grounding or controlling light power circuits or 
closing a power relay when the relays are used for antenna switchover. 


WRITE TODAY FOR DETAILED ENGINEERING SPECIFICATIONS 


SPECIFICATIONS 


* 

RF INSULATION: Contacts 
and terminals mounted on 
Mycalex and Isolantite 

MAIN CONTACTS: SPDT— 
Y%," silver 

COILS: AC—6 V/A, 6 to 220 
volts, 50-60. cycles. DC— 
3.5 watts, 2 to 120 volts 

DIMENSIONS: 142" x 4%" x 
1%" high 

WEIGHT: 6% oz. each 
DC AC 

1623 1723 SPDT 

1623-S9 1723-S9 SPDT 
Aux. Cont.—SPST-N.O. 
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CONVERSION 


“ATR 


QUALITY PRODUCTS 


ATR 
&e A” 
BATTERY 

ELIMINATORS 


For Converting A.C. to D.C. 
igned for Testing D.C. Electrical Apparatus on Regular 
ee tees. Equipped with Full-Wave Dry Disc Type Rectifier, 
Assuring Noiseless, Interference-Free Operation and Extreme 
Li Life and Reliability. 
© iminetes Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency at all 
Times. 
@ Fully Automatic and Fool-Proof. 


ATR 


LOW POWER 
INVERTERS 


For Inverting 
D.C. to A.C. 


For Operating Small A.C. Motors, 
Electric Razors, and a Host of 
Other Small A.C. Devices from 


D.C. Voltage Sources. 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS 


For Inverting 
D.C. to A.C. 


Specially Designed for Operating A.C. 
Radios, Television Sets ry tae Address 
Systems, and Radio Test quipment from 
D.C. Voltages in Vehicles, Ships, Trains, 
Planes, and in D.C. Districts. : 


Write for Our New Catalog — Just Off the Press! 
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Westinghouse Machine Tool Forum 


Emphasizes Electrification Trends 
(Continued from page 114) 


for Fs Fy, giving one rheostat knob for speed adjust- 
ment over the range. The rest of the circuit shows the 
starting means and the field accelerating relay. 


DISCONNECT CIRCUIT BREAKERS 


Several types of circuit breakers for protecting ma- 
chine tool motors and control elements against damage 
from short circuit and overloads were described by H. 
D. Dorfman, Westinghouse breaker engineering depart- 
ment. First is the thermal type which provides inverse- 
time protection. This means that the lower the value of 
the overload, the longer the time it takes to trip the 
breaker, and vice-versa. Second is the thermal-magnetic 
type, combining the inverse-time feature of the thermal 
element with the fast-action magnetic trip. Third is the 
magnetic trip type, designed primarily for short circuit 
protection. Fourth is the non-automatic circuit breaker 
type which is frequently used as a disconnect switch in 
machine tool applications, Fig. 7. 

Thermal and thermal-magnetic breakers are designed 
for the protection of wire, and in order to be approved 
by the Underwriters’ Laboratories, the breakers have to 
meet the following requirements: The breaker must 
carry its rating continuously at 25 C ambient tempera- 
ture and trip out at some time on 125 per cent of its 
rating (50 amp or less, 1 hr, and 2 hr for more than 
50 amp). On 200 per cent of normal load the breakers 
must trip in the time given. below. 


Range in Rating 
Ampberes 
0- 35 
36- 50 
51-100 
101-225 
226-400 
401-600 


Maximum Time to Trip 
Minutes 


The magnetic trip is added in order to trip the breaker 
out in time to protect the wire from overheating on short 
circuits above 5,000 amp. In order to start motors, the 
magnetic trip must be set at least nine times above the 
normal current rating of the breaker. Magnetic breakers 
are not approved by the Underwriters as they do not 
meet the 125 per cent trip-out requirement. Adjustable 
magnetic breakers can be set anywhere from 125 per 
cent to 400 of their rating and, therefore, will not be 
accepted by the Underwriters for wire protection. On 
fixed magnetic breakers the magnetic setting is generally 
calibrated 9 to 14 times the rating of the breaker in order 
to allow starting motors. This means magnetic breakers 
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Soringmaking is a business of contrasts, 
not only in size and variety of product, but 
in degree of accuracy and range of stresses. 
Wallace Barnes experience spans the ex- 
tremes of spring usage, in materials and 
types of springs. Here is specialized skill to 
design and produce your spring, according 
to the best and newest methods of tool 
design, mechanical production and heat- 
treatment. Whether your order is large or 
small, ask a Barnes service representative 
to check your specifications. There is no 
obligation. 
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| Start at the Heart 
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» improve your 
products 


Rugged, precision-made HOLTITE “Thread-Form- 
ing’ screws insure enduring, trouble-free perform- 
ance. Drive'em and forget'em! Engineered from raw 
material to final finishing to provide smooth, 
speedy application in any material. Save tapping 
costs . . . eliminate waste and spoilage — specify 
HOLITITE. Our laboratory and engineering facili- 
ties are always available for the solution of your 


fastening problems. 


HOLTITE-Phillips Recessed Head Screws permit 


safe power driving on jobs previously limited to 
slow hand driving. Cut fastening time in half. . . 


es 


aaa dre 
SCREW CO. 
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are only satisfactory for wire protection on overloads 
above the magnetic setting. For loads below the mag- 
netic setting the wire is not protected except by the 
motor starter heaters, etc., and the Underwriters will 
not recognize this as protection for the wire. 


The thermal-magnetic breaker, on the other hand, 
protects all the way from 125 per cent of the rating and 
when the overload is lower than the magnetic setting the 
thermal trips the breaker in a time inversely proportion- 
ate to the overload current. 

A non-automatic breaker is little more than a high- 
class disconnect switch, requiring a protective device 
ahead of it in all cases. Thermal and thermal magnetic 
breakers are applied for motor protection in the same 
way as the fuse (NEC Table 26 or 27). When only 
magnetic trip breakers are applied, it is for short circuit 


_ protection as these are not recognized for the protection 


of wire by the Code. For this reason it is necessary to 
apply the magnetic breaker on the trip rating, making 
sure the continuous rating is equal to or greater than the 
full load current of the motor load. 


GROUP PROTECTION 


The National Electrical Code allows grouping several 
motors on one feeder as long as the current of the single 
protective device does not exceed 100 amp on 600 volts 
a-c and 200 amp on 250 volts a-c and is used with ap- 
proved starting equipment and other requirements as to 
wire size, length of feeder, etc. For example, let us as- 
sume a machine tool using the following motors: one 15 
hp; two 5 hp; four 3 hp; two 1 hp; and three % hp for 
use on 3-phase, 440 volts a-c. According to the Code, 


| Section 4343 (b), the motors may be grouped on one 
| feeder with one protective device as long as the moto 


control, controllers and overcurrent devices are approved 
for group protection. The size of the breaker for the 


_ feeder must be that of the breaker required for the larg- 
| est motor (Section 4342) plus the sum of all the full- 
| load currents of the other motors. 
| motors in the example cited is shown in the accompany- 
| ing table, based on Table 24 of the Code: 


The total for the 


Motor 

Rating 

_ Hp 
15 


Full Load Number of Breaker Rating 
Current,440V AC Motors of for Group 
3 Phase, Amp Each Size Protection, Amp 
19 50 
zi 15 
4. 
1. 
1. 


18 
3.4 
3.9 


Total 90.3 
The breaker rating for a 15 hp, 3-phase, 440 volt a-c 
*” is 50 amp according to Table 26 
of the Code. (For an unlettered motor use Table 27.) 
The kilovolt-amperes per horsepower with locked rotor 
for this motor are 5.59 kva (Section 94304). To find 
out if this motor will start with the 50-amp breaker, first 
calculate the locked rotor current: 

5.539% AS 

—_—_—_—- = _ 116 amp 

440 X 1.73 

The starting current is, therefore 6.15 times as great 

as the normal running current of 19 amp. The fuse rat- 
ing is 60 amp (Column 7, Table 26 of the Code) for a 
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How to trim weight from products 
that must be light—to sell! 


Dreaming up a motor-driven ma- 


chine? Chances are you can make it 
lighter...easier to market... with 
built-in R & M Matched Motor Parts. 
Here’s compact horsepower—just the 
active parts of motors—in inter- 
changeable sizes that speed and sim- 
plify production. 

Increases the life of your designs, 
too. Future changes from one motor 
type to another need not alter machine 
dimensions or appearance. 


R & M Matched Motor Parts can cut 


bulk from your product, can make it 
smaller—frequently with substantial 
savings in cost that give your product 
the edge in competition with others. 


Get your product off to a running 
start. Get al] the reasons why R & M 
Matched Motor Parts are easy to work 
with, why they can give you a smaller, 
lighter, more salable product. Book 
No. 1871 has 32 pages of compara- 
tive data on a wide variety of motor 
parts designs. It’s free. Send for your 
copy, now. 


THIS BOOK TELLS YOU HOW 
.- AND IT’S 


FREE! 


ROBBINS & aaa a a INC MOTOR DIVISION - SPRINGFIELD, OHIO 


MOTORS - HOISTS - CRANES ~ MACHINE DRIVES - FANS - MOYNO PUMPS 
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TPS LCT 


The Burlington Synchrostat, Type SR, Model 
SF, has proven to be the answer to the prob- 
lem of voltage regulation in numerous instal- 
lations. Its inherent sensitivity in following 
voltage changes makes it respond quickly and 
accurately in restoring generator voltage to 


normal. 


SPECIAL FEATURES ARE: 


Simplified control . . . rugged construc- 
tion .. . simple installation . . . minimum 
maintenance . . . unaffected by reasonable 
vibration . . . automatic polarity reversal 
. . . rapid, positive response to maintain 
normal voltage. 


Write today for full particulars AND 
application data. 


BURLINGTON INSTRUMENT CO. 


506 rourtH streer BURLINGTON, IOWA 


TS © VOLTAGE REG 
| - ULATORS © AUTOMATIC SYNCHRO- 
| _NIZERS © FREQUENCY REGULATORS 


full-load current of 19 amp. Since breakers have a 
longer time lag than fuses, a 50 amp breaker will hol: 
while the motor is started. The breaker rating is 2.62 
times normal current (19 amp) and it will be loaded t 
232 per cent of its rating during starting (116 + 50 = 
2.32). There is ample time for starting, as the breaker 
has a time lag of 20 sec or more at this loading. 

Since the 15-hp motor can be started on a 50-amp 
breaker, a 90-amp breaker should be selected for group 
protection as the sum of the full-load currents given in 
the table total 90.3 amp. As this value does not exceed 
the 100 amp on 600 volts a-c limitation established by 
the Code, these eleven motors can be grouped provided 


Fig. 7—Shaper with enclosure housing circuit breaker 
and control elements. Handle on cover is used to op- 
erate breaker. 


the control used on each motor is approved for group 
protection and the starters are approved for use with 
100-amp fuses. For example if the starter for use with 
the 1 and 2-hp controller is approved for group protec- 
tion, but for only 30-amp fuses, it will then be necessary 
to regroup the motors for two protective devices and the 
maximum protection for the small motor circuit must not 
exceed 30 amp if the installation is to meet the Code re- 
quirements for group protection. 


ELIMINATION OF VIBRATION 


In discussing the subject of vibration in machine tools, 
Rolland C. Griffith, Heald Machine Company, stated 
that chatter marks found on finely finished surfaces can 
be caused by three kinds of vibration—forced, shock and 
self-excited. Forced vibrations are initiated by the 
sources of power, such as motors and pumps, unbalanced 
rotating parts, ball and roller bearings, gears and any 
mechanism which transfers energy in uniformly timed 
impulses. Shock vibrations are the results of accelera- 
tion or deceleration of masses, such as the table. Shock 
also originates externally from passing trains, stamping 
machines, and hammers. Self-excited vibration is pres- 
ent in many metal cutting operations to some degree. 
Slowly moving tables and slides are often a source of 
self-excited or relaxation oscillations. 
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New-Type 
Submersible Pump Cable 
with Sheath of 












CARRIES BOTH OIL AND ELECTRICITY 
TO UNDERWATER PUMP 


—a copper tube in the cable carries oil under 
pressure to electric motor in submerged pump 





Water-tight from without, oil-tight from within, 
strong and flexible—that’s the performance of neo- 
prene in this new type of underwater cable designed 


POWER SUPPLY 
estat ‘ for Navy salvage work! 
REEL > \ The successful record of this new cable in Navy 
WY use proves once again that a neoprene sheath or 
jacket is the answer to the most severe requirements. 
DISCHARGE 
OSE 


Olt SUPPLY Neoprene can really take it! 


So next time you buy or specify a cable or cord, 
be sure it has a neoprene jacket. Neoprene jackets 
= SS —_ are flexible, resilient, and elastic. They stand up 
under abrasion, cutting and chipping, and oil and 







NEOPRENE CABLE 











SS ————— grease. Neoprene jackets last for years outdoors 
eunmnew against weather, sunlight, radiant heat absorption, 
PUMP and industrial fumes and mists. 





You’ll get real service when you use neoprene! | 





WRITE FOR a /, Renesilitatiiitine Min Rubber Chemicals Division, F-5 
a free subscription to 
Neoprene Notebook. Up-to-the-min- E. |. du Pont de Nemours & Co. (Inc.) | 


ute information on new and unusual Wilmington 98, Delaware 
applications—which may give you val- 
uable new ideas. Back file available. 
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THE BUSIEST 


TOMER 


IN ALL INDUSTRY 


SUPERIOR 
FEATURES 


Contacts Carry 25 Amp. Loads . . . 

frequently eliminating relays, thus simplifying wiring 
circuit and saving vital space. 

Telechron Motor . .. specified in the first model built 
years ago because best not cheapest. 


% Sharp Accuracy: V2 of 1% guaranteed. 


G), twelve Dial Ranges .. . from 0-15 sec. to 0-60 hr. 


Two Types ... resetting and non-resetting upon 
power interruption. 


THOUSANDS OF “VERNIER-SET” TIMERS NOW INSTALLED 
LEARN WHY... SEND FOR BULLETIN B-1@ TODAY 
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AUTOMATIC TEMPERATURE CONTROL CO., INC. 


LOGAN ST. &6 GERMANTOWN AVE . PHILADELPHIA 44 PA 


You get SPLIT-SECOND timing 
When You Use a 


Easier to Use 
than a Stop-Watch 
and Easier to Read 


If your test or production 
procedures call for split- 
second timing, use a Thomp- 
son Electric Stop-Timer. 
This precision instrument is 
accurate to 1/5 second. Itis For test equipment, laborato- 
more satisfactory than a ries, control panels, many 
stop-watch because its large  Pfoduction processes. 
3” dial makes it easier to read. And its more practical size 
and greater durability readily make it an integral part of 
your testing equipment. It can easily be installed perma- 
nently into your test-bench control panels when desired. 
The Thompson Stop-Timer is instantly started or stopped 
by the pressing of a button. A third button resets the hands 
at zero. Synchronous motor operates on 110-volt AC, 50 
or 60 cycles. And it’s made for years of service, by the 
makers of the movements for Western Union clocks. 


H.C. THOMPSON CLOCK CO. 


33 FEDERAL ST., BRISTOL, CONNECTICUT 





A single-degree-of-freedom system is a spring sup- 
porting a mass. When this is excited by a sinusoidal 
force of constant magnitude and gradually increasing 
frequency, the motion will be in phase with the force and 
of increasing amplitude until resonance is reached. 
Then the amplitude will be limited by the damping of the 
system, primarily the internal loss of the spring. In- 
creasing the frequency further, the amplitude will de- 
crease and approach zero while the phase will have re- 
versed, i.e., the motion will be in opposition to the force. 
If a second mass is suspended by a spring from the first 
mass, a two-degree-of-freedom system results, having 
two resonant points. 


VIBRATION OF BEAMS ANALYZED 


Considering a cantilever, a free-free beam, a free- 
clamped beam or a clamped-clamped beam, respectively, 
Mr. Griffith explained that when similarly excited, each 
of these will have a first mode of vibration, a second 
mode about 6% times the frequency of the first mode, a 
third mode about 22 times the frequency of the first 
mode, and so on indefinitely. Thus a beam has an infinite 
number of degrees of freedom. 

When one of these bars is vibrating, it will be found 
that along its length there are nodes of zero amplitude 
separating regions of high amplitude, and alternate re- 
gions reverse in phase. So, if a sinusoidal force of con- 
stant magnitude and variable frequency is applied, the 
amplitude, phase, and the number and position of the 
nodes will vary. 

If a sinusoidal force of constant amplitude and fre- 
quency is applied and is slowly moved along a uniform 
beam, and if this frequency corresponds to one of the 
natural nodes of vibration of the beam, the resulting 
vibration will be maximum when the application is mid- 
way between the nodes and minimum when applied at 
the nodes. In an internal grinder this corresponds to the 
wheelhead and motor moving along the base ways. Thus 
the amplitude of vibration of the base varies and excites 
the bridge and workhead in a pulsating manner for long 
work. Where the table stroke is short, the amplitude 
will depend on the particular location of the table when 
grinding. 

Under the influence of a common excitation, the tool 
and the work will vibrate at the same frequency but 
each with its own amplitude and phase. If the phase and 
amplitude are identical, no relative motion will result, 
but any other values will produce relative motion that 
leave chatter marks on the work. By the principle of 
superposition, each forced frequency will act indepen- 
dently, producing its own chatter and often making trou- 
ble shooting difficult. 

The above analysis assumes forced vibrations only are 
involved. Self-excited vibration resulting from the cut- 
ting operation will produce exaggerated chatter and will 
react upon the whole machine the same as any other 
source of pulsating energy. 

Shock vibration may be internal or external. The ideal 
method of mounting to guard against external shock is a 
soft mounting under the base. But since most machines 
are not self-supporting, a heavy sub-base is required. 
Practically, shock pads are made stiff enough so all the 
forced vibrations in the machine are below the resonance 
frequency of the mounting. 
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Stile-Craft Manufacturers of St. Louis 
make this good-looking garden hose 
nozzle, using 7/,”, 1 and 1-5/16” 17ST 

Alcoa Aluminum Screw Machine Stock. 


99 


It’s made of 


Alcoa Aluminum Screw Machine Stock 


Put this nozzle on a hardware counter and it’s 
bound to catch the shopper’s eye. Thus, Alcoa 
Aluminum helps make another sale. 

The manufacturer tells us that his costs, using 
Alcoa Aluminum Screw Machine Stock, are com- 
parable to the costs of materials he has used be- 
fore. So he gets a bonus in the form of a better 
looking, faster selling product. 

Alcoa Aluminum Screw Machine Stock machines 
at high speeds. With it costing less today than in 
1940, itll pay you to refigure the cost of your 
screw machine products in aluminum. Call the 
nearby Alcoa office for prices, or write ALUMINUM 
Company oF America, 2179 Gulf Building, Pitts- 
burgh 19, Pennsylvania. 
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When is a B-L Rectifier 
NOT a Rectifier? 






When it’s a 
SPARK SUPPRESSOR! 


Aircraft Servo Motor 
manufactured by the 
White-Rodgers Electric 
Company, St. Louis. A 
compact B-L Selenium 
Rectifier across the rap- 
idly operating relay 
contacts provides an 
important safeguard for 
pilot and plane by elim- 
inating arcing and 
its resultant radio inter- 
ference. 

Unusual resistance-voltage characteristics make 
B-L Metallic Rectifiers ideal for overcoming 


@ RAPID WEAR OF CONTACTS 

@ RADIO AND TELEPHONE INTERFERENCE 
@ DAMAGING OSCILLATORY SURGES 

@ CORROSIVE OXIDATION 


The above example is only one of many applica- 
tions where the unique characteristics of B-L 
Metallic Rectifiers have offered an ideal solution 
to an unusual problem. 


Whether similar or entirely different problems 
confront you in the performance or operation of 
electrical and electronic equipment it will pay to 
investigate the ability of B-L Rectifiers to meet 
your needs. 


Unusual electrical characteristics plus long life 
and compact construction make B-L Rectifiers 
ideal for many applications not ordinarily associ- 
ated with their name. 


COPPER 
SULPHIDE 


SELENIUM 





THE BENWOOD-LINZE COMPANY 


1815 LOCUST STREET ST. LOUIS 3, MO. 
Long Distance Telephone CEntral 5830 


Designers and Manufacturers of Selenium and Copper Sulphide 
Metallic Rectifiers, Battery Chargers and DC Power Supplies 


for practically every requirement. 
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Internal shocks cannot be isolated. When they occur, 
each part of the machine acts as though struck by a ham- 
mer and vibrates at its natural frequency, gradually re- 
ducing in magnitude at a rate dependent on the damping. 
Chatter is invariably produced in this case, its depth 
being a function of the impact. 


REMOVING CAUSES OF CHATTER 


The best solution for chatter produced by forced 
vibrations is to do away with the cause. Some progress 
has been made in this direction with induction motors 
and pumps. Induction motors have three major sources 
of pulsating energy ; rotational unbalance, ball bearings, 
and the rotating magnetic field. Rotational unbalance is 
i corrected, precision bearings reduce this source 
to an acceptable value, but the magnetic problem requires 
ppeertn treatment. A careful study of this source of 
vibration revealed that a symmetrical mounting about 
the bearings reduced the magnetically caused vibration 
in the ratio of 13:1. 

The mechanical vibration from pumps is effectively 
eliminated by soft mountings and neoprene hose but the 
hydraulic vibration cannot, as yet, be controlled. In an . 
electrical circuit transmitting direct current with one or 
more a-c components, wave traps can be used to smooth 
the voltage. But the frequencies from a pump, which are 
a few hundred cycles per second, cannot be by-passed in 
the same way. It is impossible to design a piston and 
spring that will have the necessary displacement and at 
the same time have the correct natural frequency. 

Outboard motors have been used on the premise that 
both the machine and motor are independently supported 
on a relatively immovable floor. The equivalent is a 
heavy base supported on corner springs on which are 
mounted two stiffly sprung masses, one mass correspond- 
ing to the machine, the other to the outboard motor. The 
motor will have a vibrator fastened to it that produces a 
sinusoidal force. It is evident that an outboard drive 
should be used on solid massive floors only, Mr. Griffiths 
concluded. 





Fatigue Failures and Measures to 
Reduce their Incidence 
(Continued from page 124) 


to known stresses. 

The calculation of the distribution of stresses in gen- 
eral and those causing fatigue failures in particular is 
relatively simple from a theoretical consideration be- 
cause the stresses follow the laws of mechanics. How- 
ever, the picture is complicated by the introduction of 
stress-raisers, either in the design or the fabrication of 
the part. The stress-raisers produced in fabrication are 
difficult to anticipate because they usually are the result 
of faulty work but those in design should be appreciated 
and avoided wherever possible. Notches, sharp indenta- 
tions, sharp corners and poor fillets, screw threads with 
sharp V roots, projections, keyways, bolt, rivet, and oil 
holes, poor welds, tool marks, scratches and other sur- 
face imperfections all are stress-raisers. The natural 
reaction to such a list is that everything is a stress- 
raiser and that the job is hopeless. Obviously all these 
stress-raisers cannot be avoided but the important con- 
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CHISEL EDGES 


EVERY LOOSENING ACTION 


Ber yettock Washers are designed to give extra 
fy.traction needed when your assemblies are sub- 
BP jected to extreme strain, expansion, contraction 

a jor vibration. 

a Many wide chisel edges . . . driven into the 
Re 
yntiguous faces of both work and nut by 
Ki ful t rip with their full 
pyverfu spring ension... g P 
Mth to provide unmatched staying power. 
faepplication is fast and easy. Four standard 
fpimect most lock washer needs. Guard your 
ae Mblies with “The Washer That Has The 
mie.” Wire, phone or mail your orders today. 
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MAY 13-16 


Write for your copy of the new Catalog 
just off the press. 
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COMPANY 
2120 CLEAR LAKE AVENUE, SPRINGFIELD, ILLINOIS 


EXPORT DIVISION: 25 WARREN STREET e NEW YORK 7, N. Y. 


Ask Us About Them—any small stamp- 
ings your product may require. Illustrated 
are just a few of the thousands of diver- 
sified forms Hubbard has produced. Look 
them over; one may be close to what you 
need. Send in your particular specifica- 


tions or drawings. 


Hubbard also makes Springs, Spring Parts, 
Wire Forms, all kinds of Cotters. 











GOTHARD 
INDICATOR LIGHT ASSEMBLIES 


See them in Booth 150 


If you don’t attend 


THE RADIO PARTS 
ELECTRONIC EQUIPMENT SHOW 
HOTEL STEVENS—CHICAGO 


ce it 


M. D. HUBBARD SPRING CO. 


5.5 CENTRAL AVENUE + PONTIAC 12, MICHIGAN 











sideration is to place them where they will do least 
harm, namely, where the stress produced by the external 
load is a minimum, or take steps to reduce their effect 
on the stress pattern. 

A powerful tool in the hands of the experienced de- 
signer is the ability to introduce additional stress con- 
centrations adjacent to the objectionable ones. ‘These 
new concentrations may be in the same direction as the 
dangerous ones or may be in reverse, actually opposing 
and nullifying them. The beneficial effect of the latter 
procedure is self-evident. The former is illustrated by 
the comparison of a single circumferential groove with 
a continuous thread of the same depth and shape. The 
stress concentration produced by the thread is less than 
the groove because the stress produced by each thread 
interferes with the flow, thereby reducing the peak 
stresses. Because of this, the stress concentration is 
greatest at the last thread where there is an adjacent 
stress-raising thread on only one side. However, if the 
shaft is undercut beyond the thread, this stress concen- 
tration is reduced by the introduction of a mild concen- 
tration upsetting the flow. From this it is seen that 
stress concentrations can be reduced by removing mate- 
rial and nothing is gained by adding it. In fact, the 
addition of material other than at the point of maximum 
stress merely aggravates the condition and accomplishes 
no good. 

The condition of the surface of members susceptible 
to fatigue failure is important because it is a tension 
failure and maximum tension stresses usually are found 
at the surface. The endurance limit can be increased by 
polishing the surface to eliminate all stress-raisers such 
as tool marks, scratches, or imperfections, by increasing 
the strength of the surface layer in tension, or by intro- 
ducing compressive stresses at the surface to nullify the 
tension stresses causing fatigue failures. 





@ @ Ingeniously devised “Automatic Pinspotter,” based 
on electrical, mechanical and air-suction principles, con- 
stitutes a revolutionary innovation in bowling alley 
equipment. The machine is designed to do a complete 
automatic job of pit service—from clearing alley of 
“dead wood” to returning off-spot and other standing 
pins to exactly their previous positions. Machine is 
brought into operation by weight of bowling ball when 
it reaches the pit. American Machine and Foundry 
Company, Brooklyn, N. Y., makes the machine. 
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when heat 
won’t weaken 


the wiring 


The loyalty that brings appliance users back 
for companion equipment—that spreads favor- 
able word-of-mouth comment about your mer- 
chandise—rests squarely on long-term service 
experience. 


When you select Deltabeston appliance lead 
wire or range wire, you reduce one of the frequent 
sources of interrupted service and lost loyalty. 
And you may be able to do so at a saving, because 
your production and inspection jobs are simplified. 
Deltabeston wire can be bent acutely, without 
weakening the felted asbestos insulation. Ends 
strip freely without fraying. And G-E experience 





3) ELECTRIC 





DefPHbCSTOM” neeriiance LEAD WIRE 


is “‘on call,” to assure the exact combination of 
characteristics needed for any particular tem- 
perature and moisture condition. 


Deltabeston appliance lead wire for heating 
devices includes copper and nickel conductors 
with smokeless or moisture-resistant insulation. 
Range wire, electric stove wire, and appliance 
hinge wire are a part of the complete line. For 
full information, write Section Y565-12, Appli- 
ance and Merchandise Department, General 
Electric Company, Bridgeport, Conn. All Delta- 


-beston wires and cables are distributed nationally 


by G-E Merchandise Distributors. 
* Trade-mark Reg. U.S. Pat. Off. 































NOW 
Specially Designed Heat Control 
added to 


LECTROHM SOLDER POTS 
ee Pde: ‘ hk tt 





Lectrohm 134 Ib. and 2 Ib. capacity Solder Pots, widely used 
for individual operator production-tinning of small wires, 
leads, etc., may now be controlled by a further reduction of 
their original low wattage. Life of Pot element is greatly ex- 
tended. Control permits accurate maintenance of soldering 
temperatures for various types of solders and reduces oxida- 
tion of soldering iron tips. Solder Pots and controls may be 
had separately. This new control is ideal for use with other 
heating appliances such as glue or wax pots, etc., not exceed- 
ing rating of 250 watts. Ask for complete information. 


See these and Lectrohm Resistors — Booth 63 — Radio 
Parts Show — Chicago. 





5123 West 25th Street, Cicero 50, Illinois 


Division of the National Lock Washer Co. 
NEWARK, N. J. 


eS. 


In producing some industrial carbons, ex- 







trusion permits worth-while manufactur- 
ing economies. But whether your needs 
call for carbon to be extruded, molded, 
cut or machined—and regardless of the 
type or grade required—we believe you'll 


find BBB Engineering Service helpful. 


BBB offers a comprehensive line of stand- 
ard carbon products plus the basic manu- 
facturing facilities to produce special car- 
bons to meet your exact requirements. 


Your inquiries are invited. 





BECKER BROTHERS CARBON CO. 3450 So.52nd. Ave. Cicero Ill. 
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Polishing operations such as grinding, honing, and 
lapping not only remove surface imperfections but, if 
performed properly, actually produce surface compres- 
sive stresses. These stresses are produced by localized 
plastic flow of the surface layer caused by thermal ex- 
pansion setting up internal tension stresses, placing the 
surface layer in compression. In like manner carburiz- 
ing and nitriding produce compressive stresses on the 
surface, in addition to strengthening the surface layer. 
However, subsequent grinding can remove this surface 
with its compressive stresses, placing the tension stresses 


Krouse Testing Machine Co, 





Fig. 6—Machine for fatigue testing of small samples 


of metal plate. Amplitude is variable by means of 
eccentric on motor shaft. 


of the core nearer the surface. Hence accurate control 
of the finishing process must be maintained to enhance 
the endurance limit of the member. 

Any process such as peen hammering, swaging, tum- 
bling, rolling or shot blasting, which produces compres- 
sive stresses on the surface, increases the endurance 
limit. Shot blasting is the most interesting because it 
illustrates the importance of the net effect on the endur- 
ance limit. In shot blasting the appearance is at the 
other extreme from the highly polished surface consid- 
ered synonymous with maximum endurance limit, yet 
it increases the life from 3 to 20 times. In the process, 
chilled iron shot 0.025-0.030 in. in diameter are hurled 
at the surface at approximately 200 feet per second by 
means of centrifugal force or compressed air. The shot 
pock-marks the surface, producing plastic flow in all 
directions and stretching the surface fibers beyond their 
yield point. Equilibrium results with the surface fibers 
in compression and the inner fibers in tension. The 
number of pocks produced by the shot is so great that 
the individual effect of each as a stress-raiser is nullified. 
The danger is minimized by maintaining the shot accu- 
rately so that they are perfectly round, producing crat- 
ers with round bottoms when they impinge on the sur- 
face. 

In fact, optimum results with shot peening are ob- 
tained only with accurate control both as to the speed 
of the shot and the length of the operation. Both must 
be controlled by test and judgment. Shot blasting is 
particularly valuable for irregular objects where heat 
treating might cause distortion or where only part of 
the member needs strengthening. Those areas not 
peened are masked so that the areas blasted can be con- 
trolled accurately. However, shot blasting is not a 
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Century Splash Proof Motor Century Totally Enclosed 
Century Form J Open Rated Motor Fan Cooled Motor 





Century Explosion Proof Motor Century Slip Ring Motor 
Century Direct Current Motor 


1S ei hha 


a Pee tC Le 
SS Pe Cada . 
a to Give -With Fe Standard * 


rt abe 


F Get the 





he wide range of types and sizes of Century motors from 1/20 
to 600 horsepower — plus all the standard frames that give Century Jet Pump Motor 





protection from destructive atmospheres, falling solids and drip- 
ping liquids — means that nearly all electric motor driven ma- 


chines can have the advantages of Century motors. 


Selection of the correct Century motor at the time the equip- 
ment is designed can offer many advantages. Standard motors 
often mean a saving in cost over special designs; redesign of 
equipment is simplified and the motor does not become obsolete. 


When you are designing electrically powered equipment get 





complete information on the correct Century motor that will give 
it top performance. 


CE-478 





CENTURY ELECTRIC COMPANY ~~ 1806 Pine Street + St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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...and a Bag ful of STRONGHOLD 
SCREW PRODUCTS! 


If you use screws, nuts, bolts, washers, rivets, let us send you FREE 
the new “Pocket Library of Engineering Data,” a fingertip refer- 
ence to machine screw — decimal equivalents, machine 
screw thread dimensions, and decimal equivalents of twist drills. 
Also, you will be interested in receiving FREE a bagful of 
STRONGHOLD samples. This typical cross-section tells a better 
story than words. STRONGHOLD of- 
fers one dependable source of supply for 
every type of fastener, produced by 
modern equipment in our own factory. 


NET PRICE CATALOG 


An up-to-date fastener encyclopedia, ref- 
erence guide,specification chart,and NET 
price list of precision-made STRONG- 
HOLD products. Every purchasing agent 
and every engineer whospecifies fasteners 
should have a copy. Mail coupon now. 


MANUFACTURERS SCREW PRODUCTS 
212 W. Hubbard St., Chicago 10, Ill. 


It's Faster to Phone — WHitehall 4680 
Standardize on STRONGHOLD 
LETTERHEAD 


AND MAIL! 


a 


MANUFACTURERS SCREW PRODUCTS 

212 W. Hubbard St., Chicago 10, Ill. 
Please send me the items checked below. 
__| “Pocket Library of Enginering Data”. 
|_| Bagful of STRONGHOLD screw products. 

NET Price Catalog. 

Prices on attached request. 
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COUPON 
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cure-all for fatigue failures. It will make good steel 
better but has little, if any, beneficial effect on poor 
steel. 


Corrosion combined with stress is extremely harm- 
ful to the endurance limit, particularly of steel. If the 
stress cycle occurs while the specimen is subjected to a 
corrosive medium such as running water, the S-N curve 
shown in Fig. 1 no longer approaches a horizontal 
asymptote. Instead, failure will occur if the cycle is 
repeated often enough, no matter what the stress. The 
effect of corrosion combined with stress is less harmful 
to the non-ferrous alloys. As shown in Table I, the en- 


Table I—Effect of Corrosion on Fatigue 
Endurance Limits of Various Metals 


Endurance limit for 


Tensile 50,000,000 cycles, psi 


strength, 
psi In air In salt spray 


Beryllium copper 94,000 36,500 38,500 
Phosphor bronze 62,000 22,000 26,000 
Aluminum bronze 80,000 32,000 22,000 
Duralumin 63,000 20,500 7,500 
0.5% C steel 142,000* 56,000 6,500 
15% Cr steel 97,000 55,000 20,500 
17% Cr, 1% Ni steel] 122,000 74,000 27,500 
18% Cr, 8% Ni steel| 148,000 53,500 35,500 


durance limit of the steels, even 18-8 stainless, was re- 
duced materially, whereas beryllium copper showed no 
decrease and the bronzes had their endurance limits de- 
creased only slightly. From this it is seen that steel 
must be protected from corrosive agents if it is to main- 
tain its endurance strength. All coatings are not satis- 
factory for this application. As would be expected, the 
coating must be free from pits or offer electrolytic pro- 
tection but, in addition, it cannot be brittle. Because of 
this, hard nickel or chromium plate is not satisfactory, 
whereas lead or soft nickel plate is. Electrolytic zinc 
also is effective but galvanized is not because it forms 


| a brittle iron-zinc alloy at the surface between the steel 


and the zinc. 
MATERIAL INSPECTION MANDATORY 


Unfortunately, there is no method by which the im- 


| pending fatigue failure can be detected until it is too 
| late, so every step taken to increase the factor of safety 


is a step in the right direction. Since fatigue failures 
are localized failures, a factor of safety can be provided 
by checking the materials used to expose any hidden 
flaws which might form the nucleus from which the 
failure could migrate. Cracks or flaws in ferrous mate- 
rials which are magnetized produce field concentrations. 
Therefore, these can be detected by sprinkling iron pow- 
der on the surface and noting its distribution. Non- 


| ferrous materials can be made to produce a similar ef- 
| fect, but not as pronounced, by inducing eddy currents 
|in them. Surface cracks also have been detected by 
| coating the piece with low viscosity oil which seeps into 
| the cracks. The excess oil is wiped from the surface, 
| which is then covered with fuller’s earth. The oil from 


the crack mixes with the fuller’s earth to produce a dark 
line, indicating its location. Fluorescent, penetrating 
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WIRING LIKE THIS CALLS FOR THE 
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Here’s your wire for a neater chassis assembly... for sater, 
practically ageless wiring. It has the finest quality thermo- | 
plastic, thin-wall insulation—high in dielectric and mechanical 
strength—for the utmost in dependable service, in easy han- 
dling, in resistance to damage. | 


It will pay you to hook-up with Federal “Intelin”* wire. 
Its outstanding combination of properties makes it the ideal 
eapentanet puatunet: conductor tee whether you’re putting out a painstakingly: 

mA : 5 ; . stitched wiring job or volume production. And Federal engi- 
Free stripping @ Resists burning, aging, mois- - Pee : 
ture, chemicals Flexible in wide temperature neering assures superb performance characteristics in every 
range @ Available in 14 colors ¢ Solid or “Intelin” wire product. Write for samples showing quality 


stranded e For 300 and 600 volts e Sizes 
e . U. 8. Pat. Of 
24 to 16 (larger on request) and color range ay 


Federal Telephone and Radio Corporation 
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Export Distributor: Newark 1, New Jersey L4> @: 
Internctional Standard Electric Corporation mitoct «Fe, —_ e/ 


MAY 1946 









j 


to Fit Your 


special Needs! 


@ It has been our high privilege to work out the 
solutions of many manufacturers’ problems in- 
volving the application of electric heat to spe- 
cific—often unusual—requirements. A quarter- 
century of experience in electrical engineering, 
plus the ability and eagerness to lead in experi- 
mental development in the electric heating field, 


has enabled us toserve with outstanding success. 


Heating of solids and liquids by modern electric 
methods, space heating, oven heating ... . all 
these, and other, tasks are within our scope. 
Perhaps you are planning to make a new prod- 
uct or redesign an older one. Or, you may seek 
greater economy, simplicity or efficiency in the 
use of electric heat. In either case, consult us. 
We can shape and bend and mold electric heat 
in some mighty interesting—and profitable— 
ways! Why not write us for details today? 


TUTTL , INC. 


1825 NORTH MGR O 39, ILLINOIS 
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material also is used to detect surface flaws. The mate- 
rial lodges in the cracks and shows under black light. 
X-rays, of course, will reveal hidden flaws in the ma- 
terial. 

All the methods described are not readily adaptable 
to the routine checking of incoming material. Recently 
several methods have been devised to permit 100 per 
cent inspection. One such device, applicable to check- 


_ ing ferrous wire, bar, and tubing is based on the change 


of inductance produced by flaws. The material is passed 
through a coil of an oscillator, causing its frequency to 
vary. This frequency is made to beat with a fixed fre- 
quency of another oscillator and the beat voltage is 
rectified to operate a meter, a light or a relay. Since 
the instrument is sensitive to a change of inductance it 
is too sensitive for most work because it not only re- 
veals flaws but variations in composition and heat treat- 
ment and there is no way of distinguishing the cause of 
the indication. 

New analyzers based on high-frequency sound or ul- 
trasonic vibrations show promise of providing a conven- 
ient flaw detection. Two such devices are available and 
were described in ELEcTRICAL MANUFACTURING—Feb- 
ruary, 1946 (page 142). Each sends out a sound wave 
from a piezoelectric crystal and picks up the sound wave 
with a receiver which converts it into an electrical im- 
pulse that can be used to operate a relay or an oscillo- 
scope calibrated to indicate the location of the flaw. One 
sends the sound wave completely through the part and 
the attenuation pattern depends upon the flaws encoun- 
tered, the density and the modulus of elasticity of the 
material. The other sends and receives the signal from 
the same side of the piece, reflection being obtained 
from flaws or the opposite surface. The length of time 
between the sending impulse and the reception of the 
reflected wave indicates the location of the flaw as shown 
on the oscilloscope screen. 

From the above it is seen that the prevention of the 
failure of metal under repeated stress can be accom- 
plished only by close cooperation between the product 
designer, the metallurgist, and the production engineer. 
Any one can defeat the work of the others and optimum 
results can be produced only by a thorough appreciation 
of the fundamentals by all three. 





Electronics Improve 


Process Control 
(Continued from page 135) 





synchronism with the a-c supply voltage. The reed 
closes one contact to the transformer for one-half the 
supply voltage cycle and the other contact for the other 
half, making one complete oscillation for each cycle. 
The direct current flowing in eaeh half of the trans- 
former primary winding will create an alternating volt- 
age in the transformer secondary of the same frequency 
as the supply voltage. This alternating voltage is ampli- 
fied in voltage and power to where it will actuate a 
two-phase balancing motor. 

If there is an unbalance between the slide wire voltage 
and the thermocouple voltage, the balancing motor func- 
tions to rebalance the two voltages by moving the slider 
on the slide wire. The direction in which the motor 
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You can avoid costly mistakes, second-rate results 


and loss of time by putting your plastics problems 
up to Monsanto's Plastics Technical Council first. 


Already this group of ten picked plastics experts 
has given valuable help and advice to hundreds 
of molders, fabricators and end-users . . . author- 
itative, balanced counsel on materials, methods, 
designing, performance standards, etc. 


Ten Heads Are Better Than One 


This Council has been set up by Monsanto Plastics 
Division in answer to the needs of newcomers as 
well as veterans in the fast moving, ever growing 
plastics field. It is made up of ten experts, each one 
a highly qualified specicatist in a different, major 
phase of plastics practice. Together they represent 
over 100 years of experience in this young industry. 


How to Use the Council: 


You only need to write a letter outlining your prob- 
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start here 


lem or your idea. The council will review your 
inquiry at its next regular weekly meeting. You 
will be sent promptly a written recommendation 
representing the thinking of the entire council . . . 
a comprehensive, practical report . . . something 
you can go to work with. 


Unbiased Advice 


With one of the broadest and most versatile groups 
of plastics in the industry, Monsanto's Council is 
under no compulsion or inclination to steer any 
inquiry toward one type of plastics. Also, no short- 
range interests are allowable; if it happens that 
Monsanto does not have a plastic that does the 


particular job in question, the inquirer is so informed. 


If you have a plastics problem now ... write to 
the Council for advice. To avoid delay you may 
wish to send in advance for our special question- 
naire form. Address all inquiries: MONSANTO 
CHEMICAL COMPANY, Plastics Division, Spring- 
fleld 2, Massachusetts. 


For a happy ending... 


\ 
: let your plastics planning 





The broad and versatile family of Monsanto Plastics includes: 
Lustron* polystyrenes « Cerex* heat resistant thermoplastics 
Viny! acetals * Nitron* cellulose nitrates « Fibestos* cellu- 
lose acetates * Thalid* for impression molding * Resinox* 
phenolics ¢ Resimene* melamines ¢ Forms in which they cre 
supplied include: Sheets « Rods « Tubes * Molding Com- 
pounds « Industrial Resins « Coating Compounds + Vuepak* 
rigid, transparent packaging materials. 
*Reg. U. S. Pat. Off. 
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The new Vimerc 3 
contact mercury switch 


TYPE 3-A 


This new three contact mercury switch 
illustrated in actual size offers several 
marked improvements including — 


A straight top to simplify uniform 
mounting. 


Positive mercury to mercury contact. 


The tube designed with a channel for 
smooth and positive mercury flow. 


Rated 12 amperes at 250 volts. 


The VICTOREEN INSTRUMENT Co. 


3800 PERKINS AVE. CLEVELAND 14, OHIO 
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JANETTE build 
Do You Know * * © their own cain 
brakes, 32 syle and sizes of MOTORIZED and 
20 MOTORLESS Speed Reducers. . . Has had 37 


years experience in building geared apparatus of the highest 
quality. ... Offers manufacturers and users ONE source of 
supply and ONE responsibility for the successful operation 
of Janette reducers. 1/30 to 7 1/2 H.P., .08 to 447 R.P.M. 


MEY oiro 
556 W Monroe St. 





SOUL 
Chicago 6, IL. 












turns is determined by a definite phase relationship be 
tween the a-c supply voltage and the amplified a-c 
thermocouple voltage. This relationship depends, of 
course, upon whether the measured variable is increasing 
or decreasing in magnitude. 

Applications in which these instruments have found 
constantly growing use include determinations and re- 
cording of such process variables as pH, high vacuum, 
spectrographic quantities, rotative speeds and mechanical 
strains, as well as temperatures. Indicative of the speed 
and precision that can be achieved are instruments able 
to indicate as many as 48 separate temperatures. 


German Ceramic Developments 


Include Magnetic Materials 
(Continued from page 142) 


duce a flexible dielectric suitable for winding foil con- 
densers. This material would find particular applica- 
tion where it is necessary to reduce the size of the 
condenser. 

The general procedure for the production of these. 
ceramic materials calls for rather thorough mixing, 
grinding and filtering.. The size of grains in the final 
ceramic powder depends to a considerable extent on the 
requirements of the end product and on the nature of 
the matrix used. The powder, still retaining a certain 
amount of moisture, is then pressed to the size and shape 
required and is finally fired in the kiln. Ordinary proc- 
esses of manufacture are followed. 

For the ceramics with high dielectric constant and 
low loss angle, the conventional tunnel-kiln is used sat: 
isfactorily. Depending on the size and desired strength 
of the end product, the fire takes place at temperatures 
up to 1400 C. over a period of .10 to 75 hrs. 

Much the same process is used for the high perme- 
ability ceramics. The firing proceeds either in a re- 
ducing or an oxidizing atmosphere, depending on the 
value desired. For the former, it is sufficient if further 





@ @ Retractable cords for heavy industrial use connect 
the two permanently positioned solenoids and Micro 
Switches mounted on the carriage of each head of this 
Bullard 54-in. Cut Master Type Vertical Turret Lathe. 
These coiled connectors, made by Kellogg Switchboard 
and Supply Company, Chicago, stretch and retract with 
the horizontal or vertical traverse of either head, thus 
eliminating danger of tangling or looping. 
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CUSTOM 
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07-070) 
CABLE ond TUBING 


Development of for- 





















mulations rigidly tested 
to meet exact specifica- 
tions has made Surprenant 
a leader and authority in 
the field of plastics insulated, 
high frequency, low loss co- 
axial cable and tubing. A diver- 
sity of facilities, wide range re- 
search and engineering service, 
unexcelled laboratory equipment, 
and a wealth of experience 
enable us to match in every 
detail the requirements you 
name. We would appreciate 
the opportunity to furnish 


complete technical data. 


Dept. E 


INSULATION CO. f§ 
Boston 10, Mass. 


ELECTRICAL 
84 Purchase St., 
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access is denied to air, or alternatively if a hydrogen 
atmosphere is introduced. 

Where a metal conductive surface is required, the 
ceramic body is sprayed with a commercial silver prep- 
aration, dried, and baked in an oven for about 30 min at 
approximately 800 C. The process can be repeated sev- 
eral times if heavier layers are required. The silver 
surface can be strengthened by being electroplated with 
other metals. 


Designing the Hotpoint 
Automatic Electrical Dishwasher 
(Continued from page 138) 


electrical control faithfully repeats each detail of the 
rather monotonous dishwashing cycle of operation in 
accordance with the original pattern developed in the 
design for the most universally satisfactory results. 
The sequence and nominal time for each step with 
the Hotpoint automatic dishwasher is as follows: 
Nominal 


Operation time in minutes 

Spray with the drain opened to remove cold . 
water from the line and to flush the dishes iy 
PR oases o's. 0 5:5 0s osc Sas i 


Mechanical circulation of the detergent solu- 


tion for the washing operation .......... 5 
ee ee re eee See ere HY 
Flushing spray with the drain open ........ Y, 
Falliae for. the first rimse ..... ice sessvecs yy 
Mechanical circulation of clear hot water 

i Ne WBE sees o bios soso xs 5 Seabed 1 
ce err Sree: ieee ae U% 
Flushing spray with the drain open ...... % 
Filling for the second or final rinse ........ yy 


‘Mechanical circulation of clear hot water 

for the final rinse 
Drain 
Heating cycle for drying the dishes ........ 20 
Circuit cut-off 


Due to the wide variety of dishes, glassware and cut- 
lery that must be handled through a domestic dish- 
washer, it is important that enough heat, but not too 
much, be applied for the drying operation. A substan- 
tial amount of heat is furnished by the 150 F water used 
for the various operations of the washing cycle. Much 
of this heat is quickly lost through radiation, even 
though reasonable insulation is provided. The object 
of the heating unit is to maintain the maximum tem- 
peratures reached during the washing operation until 
such time as the residual water on the dishes has either 
drained off or evaporated. A most efficient way to ac- 
complish this is to insert an electrical heating element in 
the dishwashing chamber. An 800-watt Calrod unit has 
been found to be quite satisfactory for this purpose. 

Since the product of the dishwashing machine, clean 
dishes, is used for food service direct. to the consumer, 
eyerything about the visible interior and exterior of the 
dishwasher must be attractive in appearance. Although 
a large variety of nonferrous metals may be used in the 
production of parts for the interior of the device, many 
of them require a surface coating such as nickel plate 
to prevent any tendency for them to develop salts on 
their surface which are objectionable to the housewife 
from the point of view of appearance. The green-col- 
ored compounds which develop on brass of copper sur- 
faces under the conditions existing in the dishwasher 
are particularly objectionable. 
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Some Suggestions on 





Electrical Contact Pressures 


To mechanical operation of any electrical device 
should be made as favorable to contacts as possible. 


In planning the use and expected life of the device, the’ 


design engineer must of necessity consider the require- 
ments for contact pressure, closing force, opening force, 
and frequency of make and break. 


The minimum safe pressure of electrical contacts varies 
with different contact materials. A safe procedure is 
to apply the most pressure which the contact 
material will withstand without excessive me- 


chanical wear. 


Reduction of mechanical wear can be accomplished by 
less pressure, or a change to a harder contact material 
is sometimes necessary. High 
contact closing force is frequently 


Sensitive devices employing light contact pressures 
are best served by using metals with a minimum of 
tendency to oxidize. 


A mechanical factor that often provokes designers is a 
tendency of contacts to chatter or bounce, especially 
in devices of the vibrating type. No general rules can 
be given to overcome every such condition, but for 
best performance of the contacts, and of the device 
itself, contacts should be made to close firmly. 


Engineering for sufficiently firm contact pressure per- 
formance is no simple task. It takes time and patience - 
to work out all the mechanical factors involved. Usually, 
the design engineer can save valuable time by sub- 
mitting his contact problems to 
electrical contact headquarters 


employed to overcome occasional 
tendency of some metals to 
oxidize. The same result may 
be had by a wiping or rubbing 
action of contacts as they close. 


SPECIAL SERVICE CONTACTS 


The Fansteel Engineering Depart- 
ment develops and designs a wide 
variety of special electrical con- 
tacts and contact assemblies for 


unusual operating conditions. 


...and if at all possible, before 
concluding the design of the de- 
vice. The Fansteel laboratory is 
ideally equipped and is estab- 
lished for just such helpfulness. 









This department is operated by a 
selected staff of specialized con- 
tact engineers who have or can 
produce the answer to your un- 
usual electrical contact problems. 








Product engineers find valuable helps in our book- 

let ““FANSTEEL ELECTRICAL CONTACTS —AN 

ENGINEER’S HANDBOOK’. It is the most authen- 

tic book on today’s electrical contact engineering 
.. mailed gratis. Write for your copy today. 


r A N 5 T t t L METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


MAKERS OF ELECTRICAL CONTACTS 





















WORLD’S FOREMOST 






MAY 1946 





N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 





More than 20 years 
of special coil and 
transformer manufac- 
turing for industry, 
laboratory, research 
and instrument mak- 
ers. Built to conform 
to Army, Navy and 
Signal Corps require- 





ments. 


© Units 1 watt to 100 KVA. 
© Prompt Service on single or small lots. 


© Specialist in special transformers & coils for re- 
— experimental and product development 
wor 


@ Engineering Service to Meet Special Applications. 


NOTHELFER —& 


WINDING LAB. 
118 ALBEMARLE AVE., TRENTON, N. J. 






Solve your fastening 
Problems with 






















Economical and easier to use, 
ORIV-LOK Pins are being used in 
more industrial fastening and pinnin 
applications every or. Drill a hole a 
drive in tne pin for a positive, self-locking application. Low 
unit cost, combined with speed and ease of installation make 
Driv-Lok Pins the most economical fastening and pinning method. 
Four grooves impressed in pin oroduce 
8 flutes which provide an expanded | 
diometer ‘ao few thousandths ' 
than nominal pin diameter. When 
pin is driven, flutes obtain a resilient, 
self-locking purchase on hole wall , 
which is virtuatly shock and vibration 
proof. Driv-Lok Pins are available in 
cadmium plated standard and semi- / 
special design to meet every specifi- 
cation. Special finishes and materials 
can be furnished on request.. 
Write for NEW Catalog I 


a ea OS ee a 


563 W. Washington Blvd. Chicago 6, Ill. 




























® © Outstanding Insulating Properties 
Mark New Tetrafluoroethylene Resin 


Unusual combination of properties marks polymer 
ized gaseous tetrafluorethylene, the new industrial resir 
announced by E. I. du Pont de Nemours and Company 
Inc., under the trade-mark “Teflon.” Although produc 
tion is still in pilot-plant stage (it was originally begun 
in 1943 for specialized military purposes), and molding 
techniques have still to be fully developed, the new resin 
is seen as having many decidedly interesting possibili- 
ties. Its electrical properties, in particular, are excel- 
lent. And this is combined with a high degree of chem- 
ical inertness, high heat resistance, and toughness over 
a wide range of temperatures. 

The electrical properties of Teflon, coupled with its 
heat-stability (see table of properties) indicate potential 
application in the design of equipment where both high 
frequencies and high temperatures are encountered. 
Electrical losses in Teflon over a frequency range of 60 
cycles to 3000 mc are found to be substantially constant, 
and are reported as lower than those of polythene and 
polystyrene. Resistance to surface arc-over is excellent. 
Moreover, on failing it melts and vaporizes rather than 
carbonizing to leave a conducting path. Insulation for 
coaxial cables in radar or color television is one sug- 
gested application. 

Teflon is reported as resisting all chemical materials 
except molten alkali metals. It can be boiled in aqua 
regia, fuming nitric acid, and other potent agents, and 
resists the attack of organic materials and strong alkalis. 






Typical Properties “Teflon” Tetrafluoroethylene 
Resin 
(Data given represent standard commercial grades of material 
and standard methods of testing except where otherwise noted) 
Property Test Result Test Method 
Specific gravity 2.1-2.3 D792-44T 


Tensile strength at 77 F., psi 2000-4500 (1) D412-41T 
Elongation 77 F., % 300-400 (1) Die C 
Flexural strength 77 F., psi 2000 (2) D650-42T 
Stiffness 77 F., psi (0.125 in.) 60,000 D747-43T 
Impact strength, Izod, —70, 77, 

170 F., Ft-Ib/in. 2.0, 4.0, 6.0 D256-41T 
Hardness, D. Durometer PRB. Mo tee. a ae 
Compressive strength, psi at 

0.1% deformation 1700 D695-42T 
Yield temperature, °F. >320 Arl. M-8 


Heat distortion temperature, 


low load, °F. D648 (b) - 





Specific heat cal./g./°C. ee: eS eae 
Coefficient of expansion per 

°F. (77-140) 5.5x10-° D696-42T 
Thermal conductivity Btu/hr/ 

ft2/°F/in. (0.18 in.) 7 (4) Arl. P-32 
Brittleness temperature, °F. <-100 D746-43T 
Dielectric strength, short time 

volt/mil (0.080 in.) 480 (5) D149-40T 
Volume resistivity, ohm-cm. 1016 D257-38 
Dielectric constant 60, 10%, 10°, 

108 cycles 2.0 D150-40T 
Power factor 60, 103, 10%, 108 

cycles <0.0002 D150-40T 
Water-absorption, % 0.00 (6) D570-42 
Moisture permeability g./me- 
ter?/24 hr. 


0.00-0.5 D697-42T 





(1) Tensile strength in oriented film may be as high as 15,000 
psi 

(2) Specimens do not break 

(3) Method of mixtures 

(4) Cenco-Fitch apparatus 

(5) 1000-2000 volt/mil in 5 to 12-mil thickness 

Not wet by water 
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Depend on the Pedigree Industrial Laboratory for 
help in the formulation of materials for purposes 
which can not be satisfied by the use of standard 
varnishes. But first... be sure to check the charts in 
the new Pedigree Catalog. You will probably find 
the answers to most of your requirements there. 


Send for your FREE copy today. 


Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION . 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 








ALL SOLDER WIRE LOOKS THE SAME 
FROM THE 


OUTSIDE 







TRI-CORE’S 
TRIPLE FLUXING 


Makes the Difference! 


e FASTER, BETTER SOLDERING! 


| 


e SAVINGS IN LABOR & MATERIALS! © 


Tri-Core’s arrangement of three independently filled cores 
places them closer to the surface. Heat hits flux in a 
flash, releasing flow instantly. Solder flows faster, too, 
which gives results found in solders of a much higher tin 
alloy content. Hence—a real saving of tin, 

reflected in lower solder costs. 


WRITE TODAY FOR TRI-CORE TEST 
SAMPLE . . . and DESCRIPTIVE BULLETIN 


ALPHA METALS, Inc. 


Single Core, Rosin and Acid Filled, Special Core Solder, 
Wire, Bar, Sheet, Preforms. Lead and Tin Products. 


362 HUDSON AVENUE, BROOKLYN I, N. Y. 
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We know carbon brushes as only specialists can— 
from a long experience in tackling every kind of 
tricky problem. Our engineering service plus our 
laboratory facilities gives our “know how” the impact 
of “here’s how” in tracking down a solution. Whether 
ifs a carbon brush for a larger motor or a small one 
—or for some unusual condition of temperature or 
altitude, let us give you the help we are qualified to 
provide as specialists in carbon products ... seal 
rings, carbon bearings, or any specialty that can be 
made of carbon. 


PURE CARBON CO., Inc. 
1909 Nobrac St. St. Marys, Pa. 






It can be used over the temperature range of —-100 F to 
480 F, with some applications showing no deterioration 
even up to 575 F. The resin has no true melting point, 
but has a solid-phase transition at 620 F, with a sharp 
drop in strength. It decomposes slowly at about 750 
to return to the gaseous monomer. 

In thin sections, Teflon is transparent, but it is waxy 





Typical forms of Teflon, the du Pont tetrafluoroethy- 

lene resin. Outstanding properties include high heat 

resistance, extreme chemical inertness, and excellent 
electrical properties. 


in appearance and white or gray in thicker pieces. AI- 
though no colored forms have been developed, various 
inorganic fillers have been added with success. No com- 
mercial quantities are available as yet, but limited 
amounts are supplied for experimental purposes in rods, 
tubes, sheets, beading, gaskets and thin tape. No molding 
powder will be available until fabricating techniques are 
further developed. Also in developmental stage are 
modifications of Teflon to meet special requirements. 


@ @ Electronic Range Seen Impractical 
But Research Efforts Will Continue 


Another favorite postwar “miracle’—the electronic 
kitchen range—appears to have been effectively deflated 
on the basis of experiments conducted by the engineers 
of Edison General Electric (Hotpoint) Appliance Com- 
pany, Chicago, in cooperation with research and engi- 
neering staffs at General Electric Company, Schenectady, 
N. Y. The electronic range, says J. C. Sharp, vice- 
president in charge of engineering for Hotpoint, appears 
to “have a doubtful future for domestic use.” Factors 
limiting its use are (1) high initial cost, (2) limited 
scope, and (3) low efficiency. “It is safe to say,” Mr. 
Sharp declares, “that housewives, as well as appliance 
dealers, may disregard reports which indicate that a 
new cooking machine will replace the conventional 
range.” . 

Although the Hotpoint tests, performed on a specially 
built electronic range, showed that cooking time can be 
slashed by half or more, the results were unfavorable 
as far as the palatability of the food is concerned. As 


a matter of fact, the report states, the flavor, appearance 
and texture of meats cooked by high frequency methods 
were so different from those common to foods cooked 
by ordinary methods that further tests were dis- 
continued. 
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DAMAGED! 


UNAFFECTED! 


Non-cracking, 
non-peeling, non-chipping — 
whatever the angle 
of bend or twist! 


NEW! TURBOTHERM 
Plastic Insulated Wire 


Specialized in Gauge Nos. 18 to 30 
stranded and solid conductor con 
struction. 
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SKILLED AND TOOLED FOR PRECISION MOLDING 


@ BRUSH CAPS 











Prices on request © some variations 
from listed dimensions can be made 
to order * Molded parts Black only 
© Metal inserts plated to specifica- 
tions: Silver, Cadmium, Nickel. 


We can supply Custom-Molded Brush Holders 


to fit above sizes in brush caps, or both caps and holders 
can be made to specifications . . . all plastic, or with in- 
serts ... from molds furnished, or we can make molds 


dg reteset cy fa 


333 NORTH WHIPPLE STREET - 


CHICAGO 12 














Tests on vegetables, however, gave somewhat bette: 
results, and it was possible to cook the vegetables to a 
palatable condition in less time than required by con 
ventional methods. For example, carrots were cooked 
in 8.50 min as against 17.50 min on a conventional 
electric range; potatoes in 14.50 min as against 25.00; 
green peas in 10.50 min as against 17.70 min; etc. But 
on the other hand, the energy consumption was more 
than double that in the standard electric range. Here 


Edison General Electric Appliance Co, 





Electronic range slashes cooking time but other results 

are less favorable. Foods taste “different”; look un- 

palatable. Complicated equipment, including expensive 
radar tubes boost initial and operational costs. 


are some figures: 201 watt-hrs were required to cook 
the carrots, as against 97 by the conventional range ; 351 
as against 116 for potatoes, etc. 

The unfavorable results of the Hotpoint tests, it was 
emphasized, related to the actual cooking of raw foods. 
Another aspect of electronic cooking, applies to the 
heating of precooked food, and in this direction results 
have been quite successful. It has already been estab- 
lished that precooked food could be heated to a desired 
temperature with little or no noticeable effects due to the 
high frequency method used. Latest application of this 
method to heating of precooked food is the automatic 
vending machine developed by General Electric Com- 
pany and the Automatic Canteen Company for ham- 
burgers, grilled sandwiches, frankfurters, etc. 

The electronic range used by Hotpoint for its experi- 
ments incorporated radar tubes of the type developed 
for wartime applications. The tubes and other equip- 
ment were built into the framework of an ordinary 
electric range. Frequencies used were of the order of 
several hundred megacycles. All controls and com- 
ponents were adaptations of equipment originally de- 
signed for other purposes. Indication of the high cost 
of an electronic range is the fact that a single radar 
tube, according to Mr. Sharp, costs almost as much as 
the retail cost of an electric stove. 

Despite the unsatisfactory results obtained so far 
from their experiments, Hotpoint engineers are pursuing 
their research in this field. 
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M&W Coprene air-drying enamels increase the sales 

appeal of such products as metal or wood cabinets, furni- 

ture, air-conditioning equipment, and many other special 

products where a handsome, high-gloss, chemical-resis- 

tant finish is desired. They protect and prolong the life of 

SERVICE THROUGH such products because of their excellent adhesion to steel 
RESEARCH AND EXPERIENCE and great resistance to weather and most chemicals. 





Our fine research fa- Coprene can be supplied in plain air-drying enamels, 
cilities and 70 years synthetic metallic enamels that air-dry toa lustrous metal- 


of experience are at ; , ee ‘ : 
yetrundintnediing lic finish, or in air-drying Hammertone finishes. Coprene 


any finishing prob- air-dries dust-free in a few minutes and hard overnight, 
lem. Contact any of but can be force-dried. Available in standard colors in: 


our offices. : ‘ ‘ 
plain enamels, synthetic metallic enamels or Hammer- 
tone finishes. 


PIONEERS IN PROTECTION 


MAAS &\/ WALDSTEIN COMPANY atwitesty 


1658 Carroll Ave., Chicago 12. + 6 Jersey St., Boston 15 + 1228 W. Pico Blvd., Los Angeles 15 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIAL PRODUCTION FINISHES 
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RHEOSTAT 




















Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 














Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with plugs and connec- 
tors are made to customer’s specifications. 

Investigate today the possibility of incorporat- 
ing into your plans this quality low price rheostat. 


Cae ae ae te ea 
LAKE AT FOURTH, RACINE, WISCONSIN 








































RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 





























The high electrical resistivity® 
of LAVITE makes this steatite 
body a standout for rf. appli- 
cations 

But LAVITE contributes still 
other important safety factors 
Formula SI-5, for example, pro- 
vides a compressive strength of 
96,000 Ib. sq. inch. Its tensile 
strength is 7,200 Ib. sq. inch 
Moisture absorption is only 00! 
per cent. This material may 
be machined, drilled, threaded 
or tapped to your specification 
Test LAVITE in your own labo- 
ratory We'll be glad to send 
samples 


*Dielectric strength—235 volts per mil. 


| D. M. STEWARD MFG. COMPANY 











TORM-CENTER of the Washington scene, the 
Office of Price Administration, has dramatically re- 
versed the recent trend toward an increase in the num- 
ber of government regulations by wiping out price con- 
trols on a long list of industrial machinery and equip- 
ment. This broad-scale decontrol step was labeled by 
Administrator Paul Porter as “of an experimental na- 
ture,” and it was stressed that the OPA reserved the 
right to reimpose ceilings at any time the situation 
warranted such action. The OPA, said Mr. Porter, will 
carefully watch the effects on prices, materials, man- 
power diversion, and other factors, to prevent any infla- 
tionary results. Some of the major items suspended 
from price controls include d-c arc welding equipment ; 
electric motors of 250 hp and over; transformers rated 
at 500 kva and over; electron microscopes; electronic 
metal detectors and other electronic apparatus; power 
mercury arc rectifiers over 5 kw; oscilloscopes ; quartz 
crystal assemblies ; radio direction finders, X-ray tubes ; 
switchgear ; and other electrical items. 

In machine tools, certain types of large new and sec- 
ond-hand machines are decontrolled, including auto- 
matic screw machines, cylindrical grinders weighing 
more than 20,000 lb; milling machines; planers, etc. 
Processing machinery covered by the order includes 
certain types of textile machines and printing machines. 
A wide list of industrial equipment, parts and tools, 
rounds out the decontrol order. 

In less spectacular moves, the OPA permitted recon- 
verting manufacturers of household washing machines 
and ironers to increase their base ceiling prices by an 
additional 1.8 per cent; has given a reconversion price 
increase factor of 10 per cent to manufacturers of therm- 
ostats for electric ranges and other purposes; and has 
granted a 7-per cent price increase to manufacturers of 
nuts, bolts, screws and rivets. 


Industry to Help in Evaluating German Data 

The task of reviewing and sifting the rich store of 
technical data garnered in Germany through the surveys 
of teams of specialists assigned by the Technical Indus- 
trial Intelligence Committees has overtaxed the avail- 
able facilities of the Office of the Publication Board of 
the Department of Commerce, which is charged with 
the responsibility of selection and publication of data 
likely to be useful to American industry and scientists. 
There are literally tons of German documents and re- 
ports to be read, analyzed and judged as to their publi- 
cation value. And so the Department of Commerce, 
through John C. Green, executive secretary of the Pub- 
lication Board, is making an attempt to marshal Amer- 
ican industry and scientific groups into a nationwide 
cooperative movement to help in this complex and vastly 
important job. 

Mr. Green wants (1) specific suggestions on the type 
of information that should be sought; (2) qualified 
technicians to volunteer for investigation teams in Ger- 
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The 
Nickel-Chromium 


Resistor Wire 
That First Made 


a 


Electrical Heating 
Practical! “> 





Here’s an important point to remember when specifying electrical heating 
element wire for your products: 
The basic discovery of CHROMEL forty years ago brought electrical 
heating devices out of the realm of expensive nuisance novelties into the field 
of practical, inexpensive household necessities! 
CHROMEL is the original Nickel-Chromium alloy which had the happy 
combination of high electrical resistance plus a remarkable resistance to 
oxidation. It gets hot and stays hot for a long, long time! Bie) 41. 
So, whether you’re producing waffle irons or any other product based on 
the use of electrical heat, specify CHROMEL Electric Heating Element Wire. edabelthedblt tee 
You'll find when they’re made with CHROMEL, they’re made to sell. . . and 
stay sold! 
Useful technical information on CHROMEL is contained in our Cata- 
log-M. May we send you a copy? 


Pet eee ee ee ks 


HOSKINS MANUFACTURING COMPANY DETROIT 8, MICHIGAN 
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because they're semi- | 
automatic . . . synchronous motor operated . . . accurate 
in controlling the time intervals of hundreds of opera- 
tions. For example, when preset they will turn on a fan 
.. . permit it to run for a predetermined time . . . then 
turn it off. The running time may be readily varied for 
each successive operation. Other applications are: 
plastic molding, batch mixing, heat treating, liquid 
agitation, light exposure, pump operation, watchman 
signals, food cooking, etc. 


Paragon Interval Timers are rugged, durable, not 
affected by vibration or changes in’ temperature. 
Available in 8 different time ranges. The 2900 series 
(illustrated) is for wall 
mounting; 2400 series 
for flush panel mount- 
ing. Telechron Motored 

. completely self 
oiling and sealed 
against dirt. Reason- 
ably priced . . . write 








a> 


“Fivyys 


for details on this 

and other Paragon Ss 
time controls. : am ’ >" 
PARAGON PARAGOR INTERVAL TIMER 
ELECTRIC cia cee 


paRaGos ELECTR ee 
: / - 


COMPANY 


700 Old Colony Building 
Chicago 5, Ilinois 
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many. He also points out that special missions to Ger 
many can still be arranged, if any industrial or scientific 
group can assign personnel for an approved project. On 
its own part, the Department has taken steps to enlarg« 
its staff dealing with this work. 


Patent Legislation Coming to a Head 

A number of important bills involving patents, and 
center of much controversy, are slated for some final 
Congressional action at an early date. Meanwhile the 
National Association of Manufacturers has come out 
with a blast against the bill recently introduced by Sen- 
ator Fulbright (D. Arkansas) sponsoring establishment 
of a central clearing house for applied science and tech- 
nology through an Office of Technical Services in the 
Department of Commerce. The bill, says NAM, gives 
the Commerce Secretary too great powers ; among other 
things, it “competes with private research organizations 
and industrial research departments.” The association 
is also combating the Kilgore-Magnuson National Sci- 
ence Foundation Bill, particularly because it encroaches 
into the area of patents. 


Miscellany 

National Bureau of Standards sets up an Electronic 
Section within its Ordnance, Development Division. . . 
Purpose is to handle projects involving electronics re- 
search and engineering, “not necessarily related to ord- 
nance devices.” Robert D. Huntoon is in charge. . 
OPA issues Directory of Commodities and Services. 
Price is $1.50 per copy, available from Superintendent 
of Documents, Washington 25... . Tin stringency may 
be somewhat alleviated before the end of the year... 
Civilian Production Administration announces that al- 
locations of pig tin made by the Combined Tin Commit- 
tee have been upped to a total of 6,550 tons for the first 
half of this year. 





@ @ Self-contained electronic metal detector, developed 
by RCA Victor Division, Radio Corporation of America, 
will detect any kind of metal or alloy in objects or ma- 
terials passing the inspection aperture. Through suitable 
electronic circuits the device reacts so that a sensitive 
electron tube amplifier will trigger either a signaling 
device (lamp or bell) or an automatic marking or ejec- 
tion mechanism, or a combination of both. In illustra- 
tion the device is being used to inspect plastic blanks. 
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if you use electrical sheet steels 
look at the DOLLAR-BENEFITS of “Armco” 


Dollar-benefits of using Armco steels 
start with the right grade for the 
right purpose, because Armco pro- 
duces electrical sheet steels and coils 
for exacting equipment of all kinds. 

Many electrical products for home 
and industry will benefit greatly 
from lessons learned during the war. 
Notable progress has been made in 
the development of special ARMCO 
Thin-Gage Electrical Steel for all 
types of high frequency equipment. 
Besides providing many new time- 
saving and money-saving conven- 
iences, steels like these help insure 
safer transportation and faster, more 
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accurate communications. 

In your plant Armco Electrical 
Steels will give you money-saving, 
money-making results. You get clean, 
flat punchings—laminations that 
stack like a pile of silver dollars... 
Longer die life, too, all because 
Armco sheets are flat, uniform and 
made to exacting specifications. 

Another point you will not want 
to overlook is Armco’s reputation for 
magnetic efficiency. More than 40 
years ago Armco was among the 
first steel manufacturers to attack the 
core loss problem, and it has consist- 
ently led the way ever since. The 


American Rolling Mill Company, 
2441 Curtis St., Middletown, Ohio. 


Export: The Armco International Corporation 
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“N ETTLEMENT of the steel, General Electric, an | 
General Motors strikes, that have hamstrung pro- 
duction for so long, has resulted in a quick up- 

surge of industrial activity. Surveys indicate a 
rapid recovery after the strike doldrums. Production 
of consumer goods may approach a postwar peak by 
July. According to the Federal Reserve Board, in the 
March issue of its Bulletin, production in the whole 
national economy is “now above the level of any pre- 
vious peacetime period and substantially above the aver- 
age for the years 1935 to 1939.” The board estimates 
income payments in March at an annual rate of $160.- 
000,000,000. 

There may be some carping that it is unrealistic to 
compare the 1946 dollar, with its content of inflated 
value, to the prewar dollar in evaluating current produc- 
tion and income. And it is true that the country is still 
not out of the shadow of strikes—particularly there is 
the danger of the coal strike being unduly prolonged. 
Also, the nation has to contend with a curious psycho- 
logical trend to disregard statistical evidences of high 
production, high income, and record-breaking retail 
sales—perhaps a hangover from the impatience, confu- 
sion and uncertainties that prevailed during the early 
part of the year when strikes were piling up one on top 
of the other. But take it any way you want, production 
is the crux of the entire reconversion—and production 
is undeniably gathering momentum. 





Machine Tool Output at Record Level 


Significant is the currently reported boom in machine 
tool output. Despite the presence of large surpluses of 
government tools, surveys indicate that machine tool 


RADIOS 


THOUSANDS OF UNITS 


ELECTRIC IRONS 


manufacturers are turning out a greater volume today 
than in prewar years. Causes impelling this ferment of 
production include the following: Heavy export de- 
mand, many expansion programs in the electrical and 
other lines, and plant modernization programs of many 
companies, both small and large. Recently announced 
elimination of OPA price ceilings on many types of ma- 
chine tools will be further stimulus to expanded busi- 
ness. But shortages of components is a disturbing note 
in the otherwise bright picture—fractional-horsepower 
motors, in particular, constitute a serious bottleneck. 


January Production Figures Revealed 

January and February shipments of consumer and 
durable goods had an unavoidable setback due to the 
strikes, but the overall picture for the past few months 
(see charts) shows that there has been a steady climb 
in production as compared to prewar levels. March and 
April figures, although still unavailable, are expected to 
show a decided rebound from any previous declines. 

Production figures released by the Civilian Produc- 
tion Administration reveal that radio shipments in Feb- 
ruary, despite work stoppages and components short- 
ages, moved up to (approximately ) 700,000 sets. This 
represents an increase of 27 per cent over the revised 
January total of 550,000 units and is 65 per cent of the 
prewar monthly rate. Component shortages include 
speakers, volume controls, transformers, and wood cabi- 
nets. Revised figures for domestic mechanical refriger- 
ators (electric and absorption types) for January give 
shipments as approximately 123,000 units. This is only 
39 per cent of prewar levels, but shipments by several 
of the larger producers ceased after January 15 due to 


Source: Civilian Production Administratio: 


REFRIGERATORS 


THOUSANDS OF UNITS 











240 





Shipments of consumer durable goods show steady upward trend; electric irons, in particular, are approaching 
prewar average. 
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Ween Synthetic Resin Coated Tapes are widely used 
in the fabrication of electric cables because of their high resistance to flame 
and their ability to bond with co-polymer resin jackets. e Vartex Synthetic Rubber and 
Neoprene Tapes are used for moisture resistance. e Reinforced Tapes of each type are 
available where extra protection is needed against moisture, acids, and alkalis e For 
high voltage cables there is a Vartex conducting tape. 


« 


NEW JERSEY WOOD FINISHING COMPANY 
Leela ELECTRICAL INSULATION DEPARTMENT @ WOODBRIDGE, N. J. 


Varnished Combric Cioth Vornished Fiberghes 


Other Varterx Predicts 4 versed Combric topes *Vonor” Combination Sat nmlonen 


Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Topes 
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_ Made To Order 





of any shape or design 


Send drawings for price estimates 


The Colonial Insulator Co. 


907 Grant St., Akron 11, Ohio © Chicago Office: 2753 W. North 
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strike conditions existing at their plants. 

January shipments of electric irons slipped by 19 per 
cent under December levels. But even the reduced total 
was 76 per cent of the prewar monthly average rate of 
380,000 units. Domestic laundry equipment shipments 
in January mounted to 171,000 units compared to 99 
000 units in December. The January figures represented 
108 per cent of the prewar monthly average of 158,000 
This excellent showing in January is somewhat quali 
fied by the fact that shipments represented in large part 
accumulated orders waiting for bottleneck components 
for completion. 

Totaling 120,000 units, shipments of vacuum cleaners 
in January were up to 76 per cent of prewar monthly 
average and were 36 per cent greater than in December 
Estimated output of electric ranges in January was 25, 
000 units, a drop from the 29,000 units shipped in De 
cember. Shortages of steel and certain components, as 
well as labor difficulties, kept January shipments of 


ranges down to only 52 per cent of the prewar average 
of 47,000 a month. 


Industry Stresses Fundamental Research 

Fundamental research looms increasingly large ir 
postwar plans of the big companies. Even though man 
agement is beset by the many problems of reconversion, 
research expansion projects take full cognizance of the 
importance of making provisions for fundamental re 
search activities. 

Typical is the recent announcement by Dr. C. G 
Suits, director of the General Electric Research Labora 
tory, and company vice-president, announcing that an 
expansion program in the study of the basic physics of 
atomic power at the laboratory will “eventually require 
the attention of a substantial part of the staff." Some 
20 scientists, formerly engaged on the Manhattan Dis- 
trict Project, have been appointed to the laboratory 
staff since the end of the war, and an additional group 
of 14 men has been more recently appointed. The new 
laboratory building, to be constructed near Schenectady, 
N. Y., is to include a radiation division for the study of 
nuclear physics. 

And in a report to the stockhoders of Monsant 
Chemical Company, Dr. Charles Allen Thomas, com- 





@ @ First FTR 1-3 KW FM transmitter has preview at 
plant of Federal Telephone and Radio Corp., Newark, 
N. J. Left to right are Gordon Wright, FTR engineer; 
E. N. Wendell, FTR vice-president in charge of engi- 
neering and sales; A. B. Chamberlain, chief engineer, 
Columbia Broadcasting System; and Howard Chinn, 
CBS chief audio engineer. 


ELECTRICAL MANUFACTURING 





THE NEW, COMPACT 


SUPER-SENSITIVE 
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MODEL 779 


Extreme compactness and lightweight—dual DC voltage sensitivity of either 
1000 or 20,000 ohms per volt — five AC and DC voltage ranges, seven DC 
current ranges, four DC resistance ranges, and five decibel ranges — all care- 
fully selected to meet the broadest requirements of testing and maintenance — 


Model 779 is designed —precision WESTON resistors throughout—large 50 microampere WESTON 

i ESTON : . . ” 
a ee meter — temperature compensated including AC ranges — size only 6344” x 
facilitate checking tube 91%” x 474,"— furnished in rugged, solid oak carrying case. 


circuit conditions — and 
with WESTON Tele- 


verter’ tor DC voltage NOW AVAILABLE .. . see Model 779 at the Radio Parts and Electronic 
as Show . . . Stevens Hotel . .. Booth No. 75. Weston Electrical Instrument 


Corporation, ‘§82 Frelinghuysen Avenue, Newark 5, New Jersey. 


Wesion Zsa 


Albany - Atlanta - Boston - Buffalo - Chicago - Cincinnati Cleveland - Dallas - Denver - Detroit - Jacksonville - Knoxville - Los Angeles - Meriden - Minneapolis - Newark - New 
Orleans- New York-Philadelohia- Phoenix. Pittsburgh-Rochester-San Francisco- Seattle-St. Louis- Syracuse: In Canada, Northern ElectricCo., Ltd., Powerlite Devices, Ltd. 
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This motor driven Rotary Wire Stripper speeds | 
production line stripping of solid or stranded wire | 
—up to 42" diameter. The cutting blades quickly 
shear through all types of non-metal insulations. 
Simple in operation-even inexperienced workers 
can turn out volume with minimum instruction. 


IDEAL has the most complete line of electric, hand 


and foot-operated wire strippers for production- 
line and every other kind of insulation stripping. 
IpEAL Engineers will help you solve your stripping 
problems. Send wire samples for recommendation. 






IDEAL “Thermo-Grip” 
SOLDERING TOOLS 


Not just ordinary soldering irons, but a large selec- 
tiom of specially designed tools for specific pur- 
poses. Operate on resistance heating principle; they 
heat the work, not just the soldering tool. Easily 
handle new higher melting point solders. Wide | 
variety of models. Safe—no open flame hazards. 


EAL. |NDUSTRIES, inc. 


(Successor to Ideal Commutator Seiadiemtdh o.) 


1008 PARK AVENUE SYCAMORE, ILLINOIS 
Sales Offices in all Principal Cities 1692 
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pany vice-president and technical director, urged that 

“industrialists need to have a greater understanding of 
fundamental research and a deeper understanding of this 
fountainhead from which all industrial applications must 
spring.” Significantly, he also urged that “management 
should be cognizant of a greater responsibility toward its 
scientists and technologists and it should recognize this 
obligation by attempting to increase the stature and dig- 
nity of the scientific profession in industry. This can 
be encouraged by consulting more often with our men 
of science on policy matters.” 


INDUSTRIAL BRIEFS 


Noma Electric Corp., New York City, has consolidated 
the assets of its wholly-owned subsidiary, Ansonia Electrical 
Company, into Noma. Management and operation of An- 
sonia will continue under the direction of William J. Weaver, 
president of the company. Another wholly-owned subsidiary, 
Air Conditioners Sales Corp., has also been consolidated 
into Noma. It will be under the management of Albert C. 
Muller, Jr., president of the company. Both Ansonia and 
\ir Conditioners will be operated as divisions of Noma. 


Plans of Yale & Towne Manufacturing Company, New 
York City, for its new electrical appliance division are re- 
ported as nearing completion. It is understood that the new 
division will be located at Buffalo, N. Y., and that production 
may start on a limited scale this summer. 


Directors of Ferro Enamel Corp., Cleveland, Ohio, have 
authorized arrangements, subject to approval of stockholders 
of both companies, leading to the acquisition of Tuttle & Kift, 
Inc., Chicago, designers and manufacturers of electric heating 
units, switches, etc. The latter company would become a 
wholly-owned subsidiary of Ferro Enamel. 


Jack & Heintz Precision Industries, Inc., Cleveland, 
which was recently formed through the merger of Jack & 
Heintz, Inc., into the Precision Products Corp., New York 
City, plan to acquire the Eisemann Corp., Brooklyn, N. Y.., 
manufacturers of magnetos and other products. This will be 
a further step in the Jack & Heintz postwar expansion program. 
Eisemann Corp. will operate as a division of Jack & Heintz. 


The Radio and Television Research Department of Bell Tele- 
phone Laboratories, New York City, has been divided into two 
departments: Radio Projects and Television Research under 
the direction of R. Bown, assistant director of research, and 
Radio Research under the direction of H. T. Friis, director 
of radio research. 


The Allied Control Valve Company, Inc., South Nor- 
walk, Conn., has acquired the Aircraft Solenoid Valve Di- 
vision of the Henry Valve Company, Chicago. Hal Mc- 
Pherson, formerly with the Henry Valve Company as chief 
engineer is now with Allied as vice-president in charge of 
engineering. 


The Allis-Chalmers Manufacturing Company, Milwau- 
kee, Wis., in co-operation with the Illinois Institute of Tech- 
nology, is offering a special 16-week graduate course for its 
personnel providing an introduction to applied nuclear physics 
and related subjects. . 


Belden Manufacturing Company will spend $1,150,000 on 
additions to the Chicago and Richmond, Ind., properties. The 
addition to the Richmond plant will house the entire stranding 
department and necessary wire-drawing equipment, which are 
now located in Chicago. It will also provide additional capacity 
for the production of appliance cords. The Chicago plant 
addition will be used to increase the output of synthetic enam- 
eled wire and glass insulated wire. 


The manufacturing and engineering facilities of the B. F. 
Sturtevant Company, purchased by Westinghouse Electric 
Corp. last year, are being integrated with the facilities of 
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Tensile Strength....3000 P.S.I. 
Dielectric Strength (.020” 
wall) Wet........... 1000 VPM 
Dry casesseeeeeee L000 VPM 
Life at 105° C 
Chemical Resistance (room 
temperature) 
50% Sulfuric Acid and 
30% Sodium Hydroxide........ 
Unaffected 
Does not support combustion 
Low Temperature Flexibility 
I.V.I. Pinch test.......—40°C. 


Heat Endurance (.166” ID 
tubing, .016” wall) ASTM- 
D350-43T): 7 days @ 
125°C.—No csack when 
bent 180° around 4,” man- 
drel—Retains flexibility 
when varnished and baked 
22 hours at 260°F. — No 
flow or drip during 8 hours 
at 300°F. 











S This Irvington formulation provides 

“\ new advantages, new cost-saving fea- 

tures, for many plastic tubing applications. 
For example: Transformer leads of #5373 
remain flexible even after varnishing and baking . . . Under- 
writers’ Laboratories approved #5373 insulation on applica- 
tions involving continuous operating temperatures up to 75 
deg. C. and intermittent temperatures as high as 85 deg. C. 
In addition, #5373 possesses the excellent electrical, mechani- 
cal and chemical properties which distinguish all Fibron 
tubings. 

Tubings of Fibron #5373 are available in all standard 
colors and sizes, and in heavy wall thicknesses—in 36” lengths, 
continuous coils, or cut pieces. For full details and generous 
samples, write Dept. 56. Irvington Varnish and Insulator Co., 
Irvington 11, New Jersey. 
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Elephant Brand Phosphor Bronze is composed of 
the highest premium grades of virgin metal. It is 
free of all impurities, and of uniform quality. You 
can depend upon it for unusual strength, toughness; 
resistance to fatigue, corrosion, shock and abrasion; 
a perfect electrical conductor, non-magnetic; re- 
sistant to break-down under arcing. 








RODS - WIRE - SHEETS - STRIPS + BUSHINGS - CASTINGS 


ELEPHANT BRAND P HosPHOR Bronze | 


THE PHOSPHOR BRONZE SMELTING CO. 
2215 WASHINGTON AVE., PHILADELPHIA 46, PA. 
“Original manufacturers of Phosphor Bronze in U. S. A.”— 
Established 1874 
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yourself their superior 
performance. 
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‘rite us today. 




























383 AMP — for 
motor starting; in- 
dustrial furnaces: 
oven controls: 
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— built for heavy 
loads. 


DURAKOOL, INC. 


ELKHART, INDIANA 



















the Westinghouse air conditioning division which has bee: 
transferred from Jersey City, N. J., to the Sturtevant mai 
plant at Hyde Park, Boston, Mass. Ellis L. Spray has bee 
elected executive vice-president of the new organization whic 
is to be known as the B. F. Sturtevant Company, Divisio: 
of Westinghouse Electric. 




























A new company, the Electronic Valves, Limited, has bee: 
formed in Great Britain to produce the type of radio tubes 
maufactured by Sylvania Electric Products, Inc., Ney 
York City. 


Sundberg & Ferar, industrial designers, have opened new 
offices in the Guardian Building, Detroit. Recently the firm 
established an eastern division in the Lincoln Building, New 
York City. 


A new research laboratory is planned by the Carpenter 
Steel Company. The new laboratory, which will be located 
at Reading, Pa., will be a three-story structure. 


Chicago Metal Hose Corp., Maywood and Elgin, IIl., has 
acquired the entire capital stock of Apex Machine Company, 
Elgin, Ill. Chicago Metal Hose will operate Apex Machine 
as a division and the engineering staff of Apex will be operated 
as a department of Chicago Metal Hose Corp. 


The plastics department of E. I. du Pont de Nemours and 
Company, Arlington, N. J., is now producing cellular cellulose 
acetate in experimental quantities. Additional production fa- 
cilities are scheduled to be ready at Arlington about August 1. 


American Anode, Inc., Akron, Ohio, will construct a 
manufacturing and processing plant in Los Angeles near the 
existing plants of B. F. Goodrich Company for the manufacture 
of all types of latex products such as rubber-covered metals, 
rubber parts, etc. Facilities for coatings, impregnating, casting 
and molding will be available. 


Emerson Electric Manufacturing Company, St. Louis, 
Mo:, is moving its manufacturing and office facilities to 8100 
Florissant Ave., St. Louis. This $5,000,000 plant, which was 
originally built for war production under Emerson-Electric’s 
supervision, covers a site of approximately 40 acres. 


Federal Electric Manufacturing Company, Ltd., with 
headquarters in Montreal, is being incorporated and organized 
as a wholly-owned manufacturing subsidiary of Federal Tele- 
phone and Radio Corp., New York. 


Ferro Enamel Corp., Cleveland, Ohio, has opened a Detroit, 
Mich., office. Sylvester N. Smith is in charge, having recently 
been appointed Detroit district manager of the corporation. 







































General Electric Company is now constructing a new 
plant at Anaheim, Cal., for the manufacture of glyptal alkyd 
resins for paint bases. It is expected that construction will 
be completed in the fall. 


B. F. Goodrich Chemical Company, Cleveland, plans ex- 
pansion of manufacturing facilities for Geon polyvinyl resins. 
Part of the new output will be available during the summer 
and the balance of the facilities will be in production early 
in 1947. 















Hungerford Plastics Corp., Murray Hill, N. J., has been 
formed. The organization will provide a complete customs 
molding service, including product and mold design. Dan C-. 
Hungerford is president and ‘Jack Sandler is vice-president. 









International Nickel Company, Inc., has opened another 
technical section of its development and research division. It 
will be located in the Genesee Valley Trust Building, Exchange 
and Broad Streets, Rochester 4, N. Y. Gilbert L. Cox, who 
has been with International Nickel since 1931 and is a metal- 
lurgical and chemical engineer, will be in charge. i 


Martin-Parry Corp., Detroit, has purchased the American 
Propeller Corp. plant at Toledo, Ohio. The production build- 
ings cover 500,000 sq ft. Included is a modern, two-story, air- 
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For today’s and tomorrow’s needs 
of the electrical manufacturing in- 
dustry, Rome Cable produces wire 
and cords of long-proved depend- 
ability. After much study and re- 
search, thermoplastic compounds 
were selected as providing maxi- 
mum flexibility, high resistance to 
acids and oils, as well as an ab- 
sence of surface checking from ex- 
posure to light. Permanency of 
color is assured. Rome Synthinol* 
cords will enhance the quality of 
your peacetime product. 


Our line includes: 


Motor Lead Cables 
Rome Synthinol* Portable Cords 


Rome Synthinol* 
Machine Tool Wire 


Rome Synthinol* Control Cable 


Radio and Instrument 
Hook-up Wire 
Magnet Wire 


Flexible Cords (Thermoplastic 
Jacketed — Rubber Jacketed) 


Rome Synthinol* Portable Cords are designed and 
constructed to give long and uninterrupted service 
under the most severe conditions. Their Synthinol* 
jacket is strong and tough. Built with great flexibility 
and strength, these cords will stand twisting as well 
as the sharp jerks and pulling of home and shop use. 


TO SERVE YOU BETTER 


A new plant. Photo shows steel work for our new addition. 
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* Trademark 


ROMEY SAYS: 


THESE ARE 
GREAT CORDS” 


ROME SYNTHINOL* 
THERMOPLASTIC INSULATED 
AND JACKETED 


Underwriters Approved 
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TYPE ST—HEAVY DUTY—600 VOLTS 


Application: Portable tools, conveyors, bus heaters, floor sanders, etc. 
Qualifications: Heavy jacketed for rugged use. Resistant to oils, acids and 
alkalies. Flexible for ease of handling. 


TYPE SJT—MEDIUM DUTY— 300 VOLTS ‘ 


Application: Drills, grinders, portable tools, washing machines, refrigera- 
tors, etc. Qualifications: Of smaller diameter for medium duty. Otherwise 
it has all the ruggedness, f'exibility and resistance to oils and alkalies 
found in Type ST. 


TYPE SVT—LIGHT DUTY—300 VOLTS 


Application: Vacuum cleaners, fans, food mixers, etc. Qualifications: A 
sturdy cord for home appliances. Neat in appearance. Hygienically clean. 








TYPE POT — LIGHT DUTY — 300 VOLTS 


Application: Lamps, clocks, light appliances. Qualifications: Distinctly 
marked for polarity. Available in your choice of black, brown, or ivory. Clean 
stripping for easy soldering. Non-fading colors. 








Registered 


Cotton-interwoven or Uninsulated Windings 
up to 8” Length... 7°’ Outside Diameter 


..- Produced Automatically 


Universal’s No. 103 Coil Winding Machine is 
similar to the No. 96, but with considerably larger 
capacity: 

Wires from No. 17 to No. 38{B& S), to No. 42 
and finer with auxiliary tension. Lengths 1” 
to 8’, diameters 4” to 7”. 

Two extra pairs of cams (for both wire and cotton 
traversing) provide the full range of coil lengths, 
and each cam in itself offers a wide selection of 
traverse lengths. Gear changes are readily effected 
for different ratios of wire turns per layer. 

An outer support gives added rigidity to the 
winding arbor, which is particularly desirable where 
coils are wound directly on laminated forms. 

Special accessories include a two-coil attachment 
.for winding two like coils at once, and a special 
heavy-duty clutch mechanism for use when winding 
coils in multiples up to four at a time. 

You are invited to send sample coils for production 
estimates. 


Cross-wound coils (lattice-type) — Bul- 
letin 84 


Gutter-wound coils for heavy duty — 
Bulletin 98 : 


Spool-wound coils without insulation be- 
tween layers — Bulletin 102 


Paper-insulated coils — Bulletin 104 
and 105 


23-53-65 


| conditioned office building. 





E. Robert Leeder, vice-president 
and assistant general manager of the corporation, will be in 
charge of the operation of this plant as well as the plant at 
York, Pa. 


Locke Insulator Corp., Baltimore, Md., has a new exten- 
sion to its plant providing about 30,000 sq ft of additional 
space. The new plant will include a complete pilot plant and 
laboratory to further a comprehensive program of ceramic 
research. 


Reliance Electric & Engineering Company, Cleveland, 
has purchased a 25-acre site in Ashtabula, Ohio, for the con- 
struction of a new plant. This plant, which will contain 
120,000 sq ft and will cost approximately $1,500,000, will be 
used for the production of 1 to 15 hp electric motors and the 
company’s V-S drives. 


Reliance Division of Eaton Manufacturing Company, 
Massillon, Ohio, is producing a new line of spring lock wash- 
ers, which are in compliance with the standards adopted by 
the American Standards Association. 


The manufacturing operations of the eastern division of 
Rheem Research Products, Inc., will be located at 4004 
East Monument Street, Baltimore 5, Md. The research labora- 
tories will remain at 1209 East 25th Street, Baltimore 18, Md. 


Sperry Corp., New York City, has acquired the E. G. 
Staude Manufacturing Company, St. Paul, Minn. The 
company will be operated as a division of the Sperry Corp. 


Gruenberg Electric Company, Inc., has moved its office 
and factory to 1637 George Avenue, Brooklyn 27, N. Y. 


Minneapolis-Honeywell Regulator Company, Minneapo- 
lis, plans to triple its Canadian manufacturing facilities through 
purchase of a new plant at Leaside, near Toronto. The new 
plant will be under the direction of W. H. Evans, general 
manager for Canadian operations. 


Reading Division of Atlantic Plastics, Inc., Reading, 
Pa., is now operating under the name of The Polymer Corp. 
The new company, which is a producer of nylon and other 


| specialized thermoplastics, will be an affiliate organization 


instead of a division of Atlantic Plastics, Inc. There will be 
no change in policies or operating personnel. 


James G. Biddle Company has consolidated its offices 
and factory at a new location, 1316 Arch Street, Philadelphia 7. 


Electro Specialties Company has removed its factory 
to 32 River Street, Pawtucket, R. I., for increased operating 
facilities. 


Industrial Molded Products Company, Inc., Chicago, 
has been formed in place of the partnership of Hugo S. Erick- 
son and Carl E. Benson. Mr. Erickson will be president and 
Mr. Benson will be vice-president. 


Bowser, Inc., Refrigeration Division, has moved to 
Terryville, Conn. Company officials report that there is prog- 
ress on improved models of Bowser-Kold-Hold industrial re- 
frigeration units of the plug-in type for below-zero steel treat- 
ment and shrink-fit assembly work. T. J. Lopiccolo will con- 


| tinue as chief engineer. 
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Internal Surface Projector Company is now located at 
112 Taylor Avenue, Massapequa Park, Long Island, N. Y. 


JFD Manufacturing Company, Brooklyn, N. Y., has ac- 
quired a new factory site containing 50,000 sq ft located on 
16th Avenue between 61st and 62nd Streets. 


E. W. Bliss Company has transferred its executive offices 
from Brooklyn to Detroit as part of its $2,000,000 expansion 
program. The company will maintain its manufacturing divi- 
sion in the Bush Terminal, Brooklyn, N. Y., as well as its 
plants in Toledo, Cleveland, etc. 





Trav-Ler Karenola Radio and Television Corp., Chi- 
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... this greatest of test instruments has 
been tested into top ranking reputation 


The Simpson 260 has out-sold and out-performed every other even 
remotely similar test instrument in the electronic and electrical fields 
ever since its introduction in 1939. Through the ensuing seven years, 
covering the War period, circumstances gave it a gruelling test for 
accuracy never visioned by its makers. It stands today as irrefutable 
proof that Simpson design and Simpson quality produce accuracy 
that stays in an instrument year after year. 

The demand for the 260 from men who first used it in the Armed 
Services (in laboratories of 300 government agencies and universities, 
and on the battlefields the world around) has now been added to its 
enormous popularity among radio servicemen. The Simpson 260 is 
easily the world’s most popular high-sensitivity set tester for television 
and radio servicing. 

The basic reason for this out-selling and out-performing by the 
Simpson 260 is this: It out-values every other similar instrument in 
the field. You cannot touch its precision, its useful ranges, or its 
sensitivity in any other instrument selling for the same price or even 
substantially more. 





SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Ill. 
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SIMPSON 260, HIGH SENSITIVITY SET TESTER 
FOR TELEVISION AND RADIO SERVICING 


Ranges to 5000 Volts—Both A.C. and D.C. 
20,000 Ohms per Volt D.C. 
1000 Ohms per Volt A.C. 


At 20,000 ohms per volt, this instrument is far 
more sensitive than any other instrument even ap- 
proaching its price and quality, The practically 
negligible current consumption assures remarkably 
accurate full scale voltage readings. Current read- 
ings as low as 1 microampere and up to 500 milli- 
amperes are available. 


Resistance readings are equally dependable. Tests 
up to 10 megohms and as low as 2 ohm can be 
made. With this super sensitive instrument you 
cam measure automatic frequency control diode bal- 
ancing circuits, grid currents of oscillator tubes 
and power tube, bias of power detectors, auto- 
matic volume control diode currents, rectified radio 
frequency current, high-mu triode plate voltage 
and a wide range of unusual conditions which can- 
not be checked by ordinary servicing instruments. 
Ranges of Model 260 are shown below. 


Price, complete with test leads..........:.000000+ $33.25 
CEPrying CASE ......c.erserserserserrssseesees deccceeeseeseceece 4,78 
Volts D.C. (At 20,000 Volts A.C. (At f, 
ohms per volt) “hens = “tag Output 
2.5 25 2.5 V. 
10 10 0 VY. 
260 20 20. 
1000 1000 1000 V. 
5000 5000 $000 =“. 
Milli- Micro- 
amperes amperes Ohms 
D.C. 
10 100 =: 00-1000 12 ohms center) 
100° 0- 100,000 1200 ohms center) 
500 0-10 Megohms (120,000 ohms center) 


(5 Decibel ranges: —10 to +52 DB) 
ASK YOUR JOBBER 














Here, the true American industrial 
scene. The pioneers . . . where 
skill of men and new principles in 
equipment first provided the 
combination which revolution- 
ized metal wena science. 


COILS UP TO 300 LBS. PER INCH OF WIDTH 
EXTREMELY CLOSE TOLERANCES 
WIDE RANGE OF PHYSICALS 
WIDTH UP TO 24 INCHES 
GAUGES THIN AS .001 INCH 
CARBON AND ALLOY GRADES 
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cago, has changed its name to Trav-Ler Radio Corp. Trav- 
Ler recently purchased the Electrical Research and Manu- 
facturing Company, Los Angeles, Cal. The latter company, 
which. .is- a» wholly-owned subsidiary, will be known as the 
Trav-Ler Radio Corp. of California. 


The manufacturing operations of the General Cable Corp. 
plant at Buffalo, N. Y., are being transferred to other plant 
locations belonging to the company. 


Noma Electric Corp. has consolidated the operations of 
its plastics and capacitors divisions, which are located in Hol- 
yoke, Mass. Mario J. Petretti has been appointed general 
manager of the combined divisions. 


Hampton Electric Manufacturing Company has moved 
into its new and larger plant at 1238 Voskamp Street, North- 
side, Pittsburgh 12. 


TRADE ASSOCIATIONS AND TECHNICAL 
SOCIETIES 


National Electronic Conference Set for October 

Leading authorities in the field of electronics will address 
the sessions of the three-day Second National Electronic Con- 
ference to be held at the Edgewater Beach Hotel, Chicago, 
October 3-5, inclusive. The conference is sponsored by the 
Illinois Institute of Technology, Northwestern University, and 
the Chicago sections of the American Institute of Electrical 
Engineers and the Institute of Radio Engineers, in cooperation 
with the. Chicago Technical Societies Council and the Uni- 
versity of Illinois. 

A broad range of topics covering both theory and application 
will be presented at the conference. Panel discussions will be 
featured on an industry basis to enable delegates to concentrate 
on their particular areas of-interest. Heading the conference 
is W. O. Swinyard, 325 West Huron St., Chicago 10. 


ASTE Elects Officers 

The newly elected officers of the American Society of 
Tool Engineers are as follows: A. M. Sargent, Pioneer En- 
gineering Company, Detroit, president; W. B. Peirce, Flan- 
nery Bolt Company, Bridgeville, Pa., first vice-president; T. 


Calendar of Meetings 


May 7-9—National Association of Corrosion Engineers, 
Kansas City, Mo. 

May 13-16—1946 Radio Parts and Electronic Equipment 
Conference and Show, Stevens Hotel, Chicago (sponsored 
by Parts Division, Radio Manufacturers Association ; 
Association of Electronic Parts and Equipment Manu- 
facturers; and others). 

June 2-5—Spring Meeting, American Society of Re- 
frigerating Engineers, St. Paul Hotel, St. Paul, Minn. _ 
June 2-7—Summer Meeting, Society of Automotive 
Engineers, Inc., French Lick Springs Hotel, French 
Lick, Ind. 

June 3-5—The 30th Annual Meeting, American Gear 
Manufacturers Association, The Homestead, Hot Springs, 
Va. 

June 11-13—Annual Convention and Membership Meet- 
ing, Radio Manufacturers Association, Stevens Hotel, 
Chicago. 

June 13—Annual Spring Meeting, The Metal Powder 
Association, Waldorf-Astoria Hotel, New York City. 
June 17-19—General Meeting, National Electrical Man- 
ufacturers Association, The Homestead, Hot Springs, Va. 
June 17-20—Semi-Annual Meeting, American Society 
of Mechanical Engineers, Detroit, Mich. 

June 24-28—Summer Convention, American Institute of 
Electrical Engineers, Detroit. 

June 24-28—49th Annual Meeting and Seventh Exhibit 
of Testing Apparatus and Related Equipment, American 
Society for Testing Materials, The Statler, Buffalo, N. Y. 
Aug. 26-30—Pacific Coast Convention, American Insti- 
tute of Electrical Engineers, Seattle, Wash. 
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PLAN TO USE PLASTICS 
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EDISON engineers utilized the properties of plastics to their greatest 
advantage when designing the new Edison Electronic Voicewriter. 
Exterior parts were molded in a harmonizing color with a smooth, 
satiny finish. Interior parts were molded from materials chosen for 
dimensional stability and economical production. 

Edison not only stylized the Voicewriter but they simplified its 
production by planning to use plastics. They placed the order for 
twenty-two separate parts with one company... AICO. Because 
AICO has been molding precision plastic parts from all materials 
using all methods for thirty years, Edison entrusted AICO with the 
job of using the one material and one method best suited to each 
individual part. Let AICO’s thirty years of molding experience help 
you with your plan to use plastics. A request on your letterhead will 
bring our new book... “Aico Plastics from Your Point of View.” 


PRECISION MOLDING 




















A few of the parts being 
molded by Aico for the new 
Edison Electronic Voicewriter 

Thomas A. Edison, Incorporated 
West Orange, New Jersey 
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A MAGIC CARPET 
FOR INDUSTRY 


LOAD-VEYOR 


MANUAL No. 1004MH 


Load - Veyors combine great 
strength and light weight. Ex- 
clusive Market Forge features 
..+ grid construction supports 
ball bearing rollers on both 
sides . . . hardened inner and 
outer ball bearing races min- 
imize wear . . . Load-Veyors 
may be used on either side. . . 
rails on reverse side provide for 
b safe conveyance of small 
mm, packages. 
a A— One man can eas- 
ily handle 58-pound 10 
B—Rigid or portable 0 


adjustable stands. Write ar a 
fn ndus 
trial distributer 
who stocks this 
equipment. 
C— Full line of curves, guard rails 
and accessories available. 


MARKET FORGE COMPANY. 84 GARVEY ST., EVERETT 49, MASS 


ELECTRICAL CONTACTS 


Silver Solder, Backed 
* 

0% Drazin g 
*The advantage of Silver Solder Backed Contacts, as compared 
with using separate solder pieces, is ‘that there are fewer parts 
to be made and assembled. Gibsiloy Contacts of this type are 
available in many shapes and sizes, and may be applied by any 
brazing method—torch, furnace, electric resistance, etc. Or, if 


desired, the Gibson Electric Company will do this assembling 
job for you on efficient, high production machines. Write for 








catalog C 11. 
— SS -—— 
—- | 
COPPER 
SOLDER, ea aS a SOLDER 
BACKED 
CONTACT 
PLAIN RINGS 
CONTACT | 
RINGS wi 
wake ee. 
Separate solder rings in Gibsiloy Silver Solder 
this application require Backed Contacts, reduce 


handling of FIVE pieces in the assembling job to 
the assembling operation. THREE bee coe 































P. Orchard, American Tool Engineering Company, New Yor 
City, second vice-president; Irwin F. Holland, small tool ani 
gage department, Pratt & Whitney Division, Niles-Bement- Por 
Company, Hartford, Conn., third vice-president. 


ASHVE Enlarges Research Facilities 


Marking the 27th year of its research program, the America: 
Society of Heating and Ventilating Engineers, New York 
City, has acquired new and larger quarters for its research 
laboratory. The new building—a three-story structure—is 
located at’ 7218 Euclid Ave., Cleveland 3, and will provid 
enlarged facilities for research serving the heating, ventilating 
and air conditioning fields, as well as related fields. 

The second floor of the laboratory with 4600 sq ft of un 
obstructed floor space will be used for psychrometric rooms for 
studies of radiant heating, radiant cooling and related subjects, 
also for studies in air flow and air distribution. In back of the 
laboratory, on an unshaded area 85 ft by 300 ft, equipment wil! 
be erected for study of solar radiation and associated problems. 
The three-story building will also provide office space for th« 
research staff headed by Cyril Tasker, director of research. 


Canadian Manufacturers Issue Report 
on German Electrical Developments 

The German electrical industry, according to a report pre- 
pared for the Canadian Electrical Manufacturers Association 
and Radio Manufacturers Association, has been “completely 
crippled” since the end of the war. Lieut. Commander Graydon 
Lloyd, who represented these two associations and made his 
report on the basis of a special tour of enemy countries, finds 
that most of the German manufacturing capacity has been de- 
stroyed by bombing, or that machine tool equipment has been 
removed and personnel lost or evacuated. 

Among the developments observed by Lieut. Commander 
Lloyd and summarized in a nine-page report, is a new type 
of primary cell using a zinc amalgam and carbon electrodes 
with a special electrolyte composed of sulphuric acid, sodium 
chlorate and a catalyst. The efficiency of the chlorate as a 
depolarizing agent serves to prevent the formation of gas and 
so makes possible the hermetic sealing of the cell. 

The use of aluminum to replace copper was noted in several 
applications, such as the use of aluminum conductors in place 
of copper conductors in transformers. Several unusual de- 
signs of “remarkably compact” transportable transformers were 


also noted. 
X-ray developments were pursued actively, according to 
the report. One of these developments involved the design of 


a high power X-ray tube using rotating anodes. One type 
achieved cooling by radiation of heat from the anode to the 
atmosphere, and the other type by lower temperature radiation 
from the anode to a closely surrounded black metal structure. 
A 300 kv rectifying tube, 114 in. in diameter and approximately 
2% ft long, employed thirteen gaps with capacity distribution 
of the inverse voltage across these gaps. The complete unit 
of tube and external capacitors was oil immersed. 

The report also deals with control devices, insulating mate- 
rials, motors, rectifiersfgiad resistors among other subjects. 
A supplementary *report##n German communications systems 
is also available. Forscopies write to the Canadian Electrical 
Manufacturers Assoct 204 Richmond St. W., Toronto, Ont. 


ASA Receives Navy Award 

Contributions of the American Standards Association to the 
war effort have been recognized by the Navy Department 
by recent presentation of the Navy’s Certificate of Achievement 
for work in developing safety standards, codes and specifica- 
tions. 


Design Symposium on Gray Iron Castings Scheduled 

Design engineers will discuss engineering properties of gray 
cast iron at a symposium featuring the 50th anniversary con- 
vention of the American Foundrymen’s Association in Cleve- 
land’s Public Auditorium May 6-10. 

According to T. E. Eagan, chief metallurgist, Cooper- 
Bessemer Corp., Grove City, Pa., and chairman of the gray 
iron division of the association, the symposium, scheduled for 
May 8, will present “in compact, sifted-down form information 
on the important engineering properties of gray iron in the 
language of the design engineer and from his viewpoint.” A 
panel session will be started by a discussion by William E. 
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® * 
The ri ht wire just what physical and electrical prop- 


erties of the wire are needed. 
Because Auto-Lite, with more than 


@ * 35 years of experience, has the facilities, 
or { eC rig t jo the testing equipment and the engineer- 


eeenee eeeee 


ing know-how to build the right wire 
for the right job, more and more job 
tickets call for Auto-Lite wire and cable. 
Auto-Lite’s world-wide reputation for 
Jonc before any particular wire is ‘dependable performance is one of the 
L named in the specifications, engi- reasons why today more manufacturers 
neers determine the exact nature of the of electrical products specify Auto-Lite 
job that wire must do. Then they decide wire and cable than ever before. 


THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario * Wire and Cable Division ° Port Huron, Michigan 


Stator winding assembly, at Century 
Electric Co., St. Louis, where 
Auto - Lite magnet wire is used. 


AV a S WV sang 0: 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES SATURDAYS, 8:00 P.M.—E.T. ON CBS 
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IN FAVOR 
OF EVERLASTING 
FASTENINGS 





RESISTANCE TO RUST 
RESISTANCE TO CORROSION 
WON. MAGNETIC 
NON-SPARKING 
RE-USABLE 
ATTRACTIVE APPEARANCE 
East TO CLEAN 
HIGH STRENGTH 
LONG SERVICE LIFE 
LOWER ULTIMATE COST 













Here's the score. 10 or more reasons 
for using everlasting fastenings . . . just 
1 for common steel. An amazing com- 
bination of advantages in favor of non- 
ferrous and stainless bolt and nut 
products . . . only lower first cost in 
favor of common steel. Check the list 
against your own fastening require- 
ments. Write us for details. 


PROMPT SHIPMENTS 
FROM STOCK 


Harper maintains stocks of 
over 4360 different items. . . 
large quantities of each. 
Others being added con- 
stantly. Specials made to 
order from ample stocks of 
new metals. Write for 104 
page 4-color catalog. 


THE H. M. HARPER COMPANY 
2609 FLETCHER STREET 
Chicago 18, Illinois 


Branch offices: New York City, Philadelphia, 
Les Angeles, Milwaukee, Cincinnati, Houston 
Representatives‘in principal cities 


HARPER 


BRASS © BRONZES © COPPER © MONEL © STAINLESS 
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Mahin, chairman, metals and minerals division, Armour Re- 
search Foundation, Illinois Institute of Technology, Chicago. 


| At a later session, papers will be presented on various phases 


of the subject by Richard A. Flinn, Jr., and Henry J. Chapin 
of American Brake Shoe Company, Mahwah, N. J.; C. H. 
Lorig and T. E. Barlow of Battelle Memorial Institute, Colum- 
bus, Ohio; Henry C. Winte, Worthington Pump & Machinery 
Corp., Buffalo, N. Y., and F. G. Sefing of International Nickel 
Company, Inc., New York City. 


NEMA Elects Section Officers 
Additions to new section officers of the National Electrical 
Manufacturers Association were recently announced as follows: 
R. L. Reading, Belden Manufacturing Company, Chicago, 


| Ill., was elected chairman of the technical committee, Magnet 
| Wire Section. 


W. H. Henry, General Electric Company, Schenectady, N. Y., 
was elected chairman of the advisory committee, Motor and 
Generator Section. 

P. L. Paulsen, General Electric Company, Bridgeport 2, 
Conn., was elected chairman of the technical committee, Non- 
Metallic Sheathed Cable Section. 


AWS Plans Six-Day Annual Meeting 

Annual meeting of American Welding Society, originally 
scheduled for October 24 in New York will be postponed, in 
effect, to November 17-22, inclusive, so as to be held in con- 


| junction with the National Metal Congress and Exposition to be 


held in Atlantic City during the same week. 

According to the announced plans of the society, the October 
24 session will be adjourned without the transaction of business 
and the annual meeting will then be reassembled in -Atlantic 
City. The-session will be the first annual meeting of that dura- 
tion since 1941 and will include a broad technical program. 


Symposium on Surface Finish Reactions Scheduled 


A symposium on “Surface Reactions,” at the Mellon Institute 
of Industrial. Research on June 7, will be sponsored by the 
Pittsburgh Section of the Electrochemical Society. 

Among the papers to be presented, Dr. J. W. Hickman, West- 
inghouse Research Laboratories, will discuss “The Chemical 
Structure of Thin Oxide Films on Metals and Alloys Formed 


| at Elevated Temperatures.” Dr. W. E. Campbell, Bell Tele- 


phone Laboratories, will talk on the “Theory of Oxidation 
and Tarnishing.” Dr, J. C. Warner, Carnegie Institute of 
Technology, will talk on “Thermodynamics of Surfaces and 
Solutions.” 

Chairmen of the sessions will be Dr. E. A. Gulbransen, West- 
inghouse Research Laboratories, and Dr. J. P. Fugassi, Car- 
negie Institute of Technology. Details of the complete program 
are available from the Pittsburgh Section’s secretary, Richard 
Rimbach, 1117 Wolfendale St., Pittsburgh 12. 


| RMA Holds Spring Meeting 


Annual Spring Conference of the Radio Manufacturers As- 
sociation, recently held in New York, included a meeting of 
the association’s board of directors and of several industry 


| groups. On the agenda, among other subjects, were discussions 





of new statistical services for RMA members, and of plans 
for the annual convention, June 11-13, at the Stevens Hotel, 
Chicago. 


Design Importance Stressed at REMA Meeting 
Importance of design in both consumer and industrial prod- 
ucts was stressed at the recent Spring Conference of the Re- 
frigeration Equipment Manufacturers Association held in 
Chicago. Addressing representatives of some 90-odd manufac- 
turers comprising the association, Harold Van Doren, senior 
member of the firm of Van Doren, Nowland, and Schlader- 
mundt, industrial designers, pointed out that industrial design- 
ing is more than mere “streamlining or beautifying of a prod- 


| uct,” but goes into considerations of fundamental factors in- 


volving the efficiency, safety of operation and maintenance of 
the end-product. 

Election of officers were also a feature of the sessions, lead- 
ing to the choice of H. F. Spoehrer, vice-president, Sporlan 
Valve Company, St. Louis, Mo., as the new president of the 
association. He succeeds F. J. Hood, secretary-treasurer, Ansul 
Chemical Company, Marinette, Wis. The conference also 
adopted an expanded co-operative program intended to utilize 
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Where 
CUTTING TEETH 


Gad 


PEACE cad QUIET 


No, this isn’t a baby story. The teeth we’re talking about are gear teeth 

. . . in gears cut from Taylor Silent Gear Material. « More and more 

engineers are turning to Taylor Gears in applications where silent opera- 
tion is a vital factor. Automotive timing gears, for example. Washing-machine 
units. Phonograph turntable motors. Electric fans. Made of highly resilient 
Phenol Fibre, Taylor Gears eliminate noisy metal-to-metal contact 
. . . absorb shock . . . minimize vibrations . . . and reduce wear. e In addi- 

tion, the high impact strength of this material reduces the hazard of break- 

down. And its machineability is mighty important in stepping up production! 
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Supplied by Gear-Cutters, 
to your Specifications 


The gears shown in the photo were cut by one of 
the many leading gear-cutters throughout the country 
who stock a varied assortment of Taylor Gears. And, 
from blanks of Taylor Silent Gear Material, they are 
equipped to cut special gears to your specifications. We 
shall be glad to recommend a reliable gear-cutter in your 
locality . . . and, if desired, to consult with you, at the 
blueprint stage or earlier, in regard to production or 
engineering problems. 





TAYEOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE-—Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNA. ¢ Offices in Principal Cities « Pacific Coast Plant: LA VERNE, CAL. 
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A CONTROL IDENTIFICATION BADGE 


The word “Mercoid," coined from the word 


mercury," over two decades ago, is filed 
in the U. S. Patent Office as the registered 
trade mark of The Mercoid Corporation 
Its significance lies in its identification, that 


the control instrument bearing the word 


“Mercoid" is a100% mercury switch equip- 
ped control — another way of saying that* 
you are assured of better control perform- 
ance and longer automatic control life. 
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DUMONT CAPACITORS 


@ SMALL SPACE 
@ LONG LIFE 
@ MOISTURE PROOF 
@ HEAT PROOF 
* 


Dumont Resinoid 
sealed — will not 
melt at 300° F. 


VOIDS 
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M’F'GS OF CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT ST. e NEW YORK, N.Y. 
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the manufacturers’ maximum productive capacity, now two o 
three times greater than in prewar years. Future new field 
for refrigeration and air conditioning equipment were seen ji 
markets for home and farm freezers, refrigerated vending ma 
chines, and in a general increase in air conditioning installation: 

In the annual report of the retiring president, F. J. Hood, i 
was pointed out that 16 new members were added to the REM 
roster in 1945. Plans were whipped into shape for the bi; 
All-Industry Refrigeration and Air Conditioning Expositio: 
to be held in Cleveland’s Public Auditorium October 29 
November 1, inclusive. 


Recommend Revised Color 
Markings for Magnesium 


A revised and simpler code of color markings for magnesium 
alloys was recommended by the standards committee of th: 
Magnesium Association at its last annual meeting. The code 
drawn up in cooperation with Dow Chemical Company, pro 
vides for the following color identifications : 


Color Marking Code for Magnesium Alloys 


ASTM 
designation (1) 

A8 

Al0 

Al12 

AT35 

AZ31 

AZ51 

AZ61 

AZ63 

AZ80 

AZ90 

AZ92 

AZ101 

Mil 





Proposed Usual 
forms (3) 


color marking (2) 


Black 
Purple 
Yellow-Black 
Tan 

Red 

Brown 
Gray 
Green 
White 

Blue 
Orange 
Red-Green 
Yellow 


_ 
' 


DDD 
666 
~~ 

33 


7 oH 
? 
& 


x 

" 

7 
non 


w 
0 
~ 
= 


re 
OSGSP ose 
PSU 8 Uno 
ns <5 

= 


a 
‘ 
= 


Notes: 

(1) Some alloys not in common use are not listed. 

(2) An aluminum stripe is added to the above colors for controlled 
purity materials, which are indicated by addition of ““X” to ASTM 
designation. 


(3) Usual Forms 


Sand Castings Rolling Slabs 





Permanent Mold Castings 
Die Castings 

Ingot - 

Billets 


Extrusions 
Forgings 


Sheet 
Welding Wire 





The ASTM designations referred to in the table constitute 
the newly revised nomenclature which became effective the 
winter of 1945. The standards committee of the Magnesium 
Association has recommended the acceptance by the association 
of these designations as part of its overall program to establish 
a uniform nomenclature for magnesium alloys. Work in this 
direction is continuing with representatives of the Army and 
Navy and it is hoped that by the end of 1946 complete agree- 
ment of a uniform standard nomenclature will be effected. 


National Patent Council Plans 
Nationwide Education Drive 


Implementing its plans for a nationwide educational program 
in behalf of the existing patent system, the National Patent 
Council, with headquarters in Gary, Ind., has announced elec- 
tion of the following manufacturing executives to serve as 
governors of the council: Henry K. Norton, treasurer, Walter 
Kidde & Company, New York City; Melvin M. Johnson, Jr., 
president, Johnson Automatics, Inc., Boston; E. A. Terrell, 
president, Terrell Machine Company, Charlotte, N. C.; Phil 
T. Sprague, president, The Hays Corp., Michigan City, Ind.; 
W. L. McKnight, president, Minnesota Mining and Manufac- 
turing Company, St. Paul, Minn.; C. B. Hasford, president, 
L. P. G. Equipment Corp., Dallas, Tex., and Jay C. Perrin, 
president,. Towlsaver, Inc., Los Angeles. 

The seven men elected each represent a geographical division 
of the council, which is basically an organization representing 
the smaller manufacturers of the country. Purpose of the 
educational program is to “carry to the grassroots of America 
a renewed appreciation and understanding of the indispensable 
part which the patent system has filled in building America.” 
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Undoubtedly, you can put a standard motor in 
your product, and it will work . . . but perhaps the 
yolume of your production justifies an individually 
designed motor that will do the job better, be more 
practical, and economical too. 


When planning a new product, let Packard Electric 
engineers help you determine the motor needed 
for your particular job. If an individual design is 
needed, they’ll plan it to fit space limitations, do 
the required work efficiently and give long, satis- 
factory service. And with extensive, precision 


PACKARD SUNLIGHT MOTORS 


manufacturing facilities, Packard Electric can mase- 
produce it for you at low cost. \ 


All Packard Sunlight motors have basic quality 
features that add years to motor life and keep cus- 
tomers satisfied: adequate torque for starting and 
operating loads; cast bronze journals to reduce 
friction and minimize servicing needs; wire of | 
proper gauge for motor capacity; and extra-heavy 
insulation to guard against short-circuits. 


If you have a motor problem, let Packard engineers 
determine the motor that can do the job best. 


. < lj 


REEC.U.S.PAT-OFF. 
Ae! 


Packard Electric Division, General Motors Corporation, Warren, Ohio 


PACKARD SUNLIGHT MOTORS for: compressors . . . washing machines ... power-driven 
bench tools ...ironers...milk separators... milking machines... furnace blowers... 
stokers...oil burners... water pumps... ventilators ...and many other applications. 
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DEPENDABLE APPLIANCE MOTORS FOR TWENTY-NINE YEARS 
















ALWAYS 
CONSTANT 


As long as you keep oil in the unbreakable, trans- 
parent reservoir you know your bearings are get- 
ting just the rightamountofoil. This Gits engineer- 
ing achievement will not permit either starving 
or flooding of bearings. Easy to fill—oil reser- 
voir tilts back on hinge—content of reservoir is 
alwaysclearly visible. Alsoavailable with bayonet 
type reservoir. Send us an outline of your prob- 
lem for Constant Level Oiler recommendations 


Write_for your copy of 172 pages of lubricating data. 






G1its BRos. MFG. Co. 





1840 South Kilbourn Avenue - Chicago 23, Illinois 
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SIMPLEX 


aT Te ee ee 
AND CUTTERS 






@ CLEAN CUTTING 
@ PRECISION STRIPPING 
@ FAST WORKING 


@ EASY OPERATING 


The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. | 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan. 
WENCO: MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
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Dr. F. R. Hensel has been elected vice-president in charge 
of engineering of P. R. Mallory & Company, Inc., Indianapolis, 
Ind. Dr. Hensel had been chief metallurgical engineer for the 
company since 1934, A holder of many patents, he is also the 
author of a number of scientific and technical papers. He is a 
member of several technical societies. 


J. Ernest Smith has joined Raytheon Manufacturing Com- 
pany, Waltham, Mass., to head its microwave communication 
engineering department. For the past 12 years, Mr. Smith 
was with Radio Corp. of America, his last position being re- 
search division head of RCA Laboratories. Mr. Smith was 
instructor on communication engineering at RCA _ Institute. 
He was graduate lecturer on radio and television at New 
York University and is now adjunct professor there. A 
holder of numerous patents, he is also the author of “Simplified 
Filter Design.” 





Dr. F. R. Hensel J. Ernest Smith 
- a 


E C. Bullard 


E. C. Bullard, vice-president and general manager of the 
Bullard Company, Bridgeport, Conn., for the past 15 years, 
has been elected president. He succeeds E. P. Bullard who 
has been elected chairman of the board of directors. Both 
have been officers of the National Machine Tool Builders As- 
sociation. 


William C. Decker has been elected president of the Corn- 
ing Glass Works, Corning, N. Y. Mr. Decker, who has been 
with the company since 1930, had been vice-president. Formerly 
vice-chairman of the board and director of research, Dr. 
Eugene C. Sullivan was elected honorary vice-chairman. 
Dr. Jesse T. Littleton, vice-president and associate director 
of research, was appointed director of research. 


Canadian Westinghouse Company, Ltd., Hamilton, Ontario, 
has appointed A. A. Moline as chief engineer. Mr. Moline 
joined Westinghouse Electric Corp. in 1925. In 1937, he 
joined Canadian Westinghouse as mechanical engineer. 


Thermador Electrical Manufacturing Company, Los Angeles, 
has appointed William E. Cranston as president succeeding 
Harrison H. Fogwell, who becomes chairman of the board. 
Among other appointments was F. M. Pence as vice-president 
in charge of engineering. 


Hallicrafters Company, Chicago, has promoted Nelson P. 
Case from chief engineer of the receiver division to chief 
engineer for the entire organization. Before coming to Halli- 
crafters, he was with Hamilton Radio Corp. and Hazeltine 
Electronics Corp. Mr. Case is vice-chairman of the commit- 
tee on broadcast and shortwave home receivers of the Radio 
Manufacturers Association’s engineering department and is 
also a member of other technical committees. 


The Medal for Merit was recently presented to Brigadier 
General David Sarnoff, president of Radio Corp. of America, 


ELECTRICAL MANUFACTURING 












Now! 


Telechron accuracy for 


your Time Switches 


e Every day more and more Telechron synchronous electric 
motors are coming off our production lines. Deliveries can 
be made promptly. That means you can now offer famous 
Telechron accuracy in your time switches ... guarantee 
dependability and long life. 


© Self-starting Telechron motors operate in perfect synchro- 
nism with all commercial AC frequencies... cannot run faster 
or slower. They reach rated speed almost instantly. The 
special Telechron-developed oil maintains its lubrication 
throughout the long life of the motor. The light-weight, high- 
speed rotor literally floats in a protective film of oil, doing 
away with almost all wear of shaft or bearing. This assures 
accuracy, even under severe industrial conditions. 


¢ Telechron pioneered synchronous electric motors for the 
exacting demands of timing, switching and control instru- 
ments. The long experience of our application engineers is 
available to time-switch makers who want a better motor. 
There’s no obligation, of course. Just address Motor Advisory 
Service, Dept. H. 


REG. U.S. PAT. OFF. 


TELECHRON Inc. @ ASHLAND, MASSACHUSETTS 
MAKERS OF TELECHRON ELECTRIC CLOCKS AND SYNCHRONOUS MOTORS 












HEX-SOCKET SCREWS 


Handiest 
where hard-to-hold 


The small-size screws you largely use can be held on 
the end of an Allen driver and started in the tapped 
hole instanter! Or they may be. held on an Allen Hex 
Key and turned in places where thumb-and- finger 


work awkwardly if at all. Fast in assembling! 


And for set-ups hard 
to hold under vibra- 
tion, “Allens” have (1) 
STRENGTH for tight 
wrenching; (2) Accu- 
rate threading to a high 
Class 3 fit, for a high 


degree of frictional] 





holding- power. 


Your local Industrial Distributor supplies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
“Tru-Ground” Shoulder Screws and “Tru-Ground” 
Dowel Pins. Ask him for samples and details. 


THE ALLEN MFG. COMPANY 





HARTFORD, * Yeas, * CONN. 















New York City, by Major General H. C. Ingles, chief signal 
officer of the United States Army, who represented President 
Truman at the presentation ceremony. General Sarnoff was 
previously awarded the Legion of Merit. 


Charles E. Hart was re-elected president of the Chase 
Brass & Copper Company, Inc., Waterbury, Conn. Other com 
pany officers were also re-elected. 


Timken Roller Bearing Company, Canton, Ohio, has pro- 
moted Walter F, Green to assistant manager of the division of 
research and development. Joseph M. Roshong has been 
named superintendent of the same division. Mr. Green, whx 
has held various engineering positions, came to Timken in 
1935. Mr. Roshong has been with the company since 1923. 


Centralab, Division of Globe-Union, Inc., Milwaukee, Wis.. 
has named Robert L. Wolff as chief radio and electronics 
engineer, replacing W. H. Rubinstein, and Rolland R. Roup 
as chief ceramic engineer, replacing G. Milton Ehlers. Mr 
Wolff, who came to Centralab in 1937, was formerly with 
Western Electric Company and Wells-Gardner. Mr. Roup. 
who came to the company in 1933, formerly was with A. O 
Smith Corp. 





Rolland R. Roup Edward J. Poitras Robert L. Wolff 


Fenwal, Inc., Ashland, Mass., has elected Edward J. Poitras 
as director of engineering and John M. Storkerson as general 
manager. Mr. Poitras had been with the Office of Scientific 
Research and Development, Washington, D. C. Mr. Storkerson 
was formerly with Westinghouse Electric Corp. and Aluminum 
Company of America. 


C. R. Sherman has been elected president of the newly 
reorganized Plainville Electrical Products Company, Plain- 
ville, Conn. Before coming to Plainville, he was with the 
Trumbull Electric Manufacturing Company. C. H. Alvord 
has been elected vice-president. Mr. Alvord served as a lieu- 
tenant colonel in the Army Air Force and formerly was con- 
nected with the Hart Manufacturing Company and Alvord 
Engineering & Sales Company. 


J. Eugene Lindsay has rejoined the research department 
of Plastic Metals Division of The National Radiator Com- 
pany, Johnstown, Pa. He was on active duty with the Chem- 
ical Warfare Service of the United States Army during the 
past four years, being discharged as a major. Before entering 
the Army, he was an engineer with Plastic Metals for eight 
years. 


Despatch Oven Company, Minneapolis, Minn., elects A. E. 
Grapp as chairman of the board of directors and H. L. 
Grapp as president and general manager. 


Engineering appointments at Thomas A. Edison, Inc., In- 
strument Division, West Orange,’ N. J., include Raymond 
A. Lewthwaite as chief of design and drafting, Dwight A. 
Wrigley as aeronautical products engineer, and Frank M. 
Devonald as aeronautical design engineer. Mr. Lewthwaite 
formerly was with Federal Telephone and Radio Corp, Merlin 
Corp., and Automatic Service Equipment. Mr. Wrigley was 
previously connected with Lockheed Aircraft Corp. and 
Voughts-Sikorsky. Mr. Devonald had been. with Sperry 
Gyroscope Corp. and Bell Laboratories. 


Samuel I. Ward, president and general manager of Crystal 
Research Laboratories, Inc., Hartford, Conn., has been appointed 
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Fastening jobs like these 
are easy with 


| EXPLOSIVE RIVETS 


I _ are two more jobs of fastening that have been made easier, 
quicker and more economical. Check the details below: 


TUBULAR SLEDS —Here the manufacturer ran into what normally would 
be a tough job of fastening . . . that of attaching wooden slats to a 
metal sled frame. Bolts or screws were difficult to use . . . took too long to 
apply. Driving solid rivets often marked or split the wood . . . were slow. 

So, Du Pont Explosive Rivets were tried. Counter-sunk Rivets of }6“ 
diameter—17S Aluminum Alloy—were used. They gave a neat, clean, fin- 
ished appearance . . . free of sharp edges that might tear clothing, for these 
Rivets require no after-operations whatever. They were quickly set .. 
requiring less than 2 seconds. DeLuxe Sledmobiles are made by Smart 
Safety Engineering Corp., Detroit, Mich. 


DESICANS—(at right) “Desicans”’ contain silica gel and are used for de- 
humidification of enclosed areas. The manufacturer (Davison Chemical 
Corp., Baltimore, Md.) wanted to attach a cleverly designed combination 
handle and name plate. Again, Explosive Rivets solved the problem... 
made the job easy ... and resulted in a time-saving, money-saving, better- 
looking job. Brazier-head Rivets of ¥" diameter—17S Aluminum AIl- 
loy—were used. 


If you have a fastening job that’s blind or hard to get at... write 
us about it. We'll gladly study your problem and offer suggestions 
that may lead to production economies . . . give you a better job, 
quicker. Address: E. I. du Pont de Nemours & Co. (Inc.), Explosives 
Department, Wilmington 98, Delaware. 


The Industrial-Type Explosive Rivet has a small straight cavity extending the 
entirelength of its shank (see above). When a heated Riveting Iron is applied 
—the charge is fired and the entire shank expands to completely fill the hole 
and securely set the Rivet. 


MAY 1946 


DU PONT 
Explosive Rivets 


A Product of Du Pont Explosives Research 


JPUNL 


BETTER THINGS FOR BETTER LIVING 
-»+» THROUGH CHEMISTRY 














ABILITY TO “TAKE IT” 
BUILDS WIDE ACCEPTANCE 


for 





a member of the International Economic Relations Committe 
of the National Association of Manufacturers. 


Carl E. Egeler has returned to the engineering divisio: 
of General Electric Company’s lamp department, Nela Park 
Cleveland, after serving in the United States Navy for almos: 
five years. He has been an illuminating engineer with G-] 
since 1929. 








K-C Ball bearing motors are 
made in fractional horsepower 
sizes and some of the smaller 
integral H.P. ratings. 


K-C Motors—as integral parts of the ma- 
chines in which they are applied — have 
long since given an account of themselves 
through superior, care-free, efficient per- 
formance under long-hour service. Ability 
to “take it” is recognized and accepted as 
an outstanding characteristic of K-C motors 
wherever they are applied. 


Thus designers, concerned with the power- 
ing of equipment for postwar use, have 
first hand information on K-C motors to 
guide them in their selection of dependa- 
ble, tough motors. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 


86 Brook Ave., North Plainfield, N. J. 









Capt. Carl E. Egeler Paul Abel Dr. Howard E. Fritz 


The Yoder Company, Cleveland, has appointed Paul Abel 
as chief engineer. Formerly assistant chief engineer, he suc- 
ceeds G. E. Kentis who resigned. Mr. Abel has been with 
the company since 1934, 


B. F. Goodrich Company, Akron, Ohio, has elected Dr. 
Howard E. Fritz to a new post, vice-president—research. Dr. 
Fritz, who has been with the company since 1925, will con- 
tinue to direct its research activities for which a new research 
center, located between Akron and Cleveland, is to be con- 
structed this year. 


G. F. Reznor succeeds the late William M. Graham as 
president of the Reznor Manufacturing Company, Mercer, Pa. 
Mr. Reznor, who has been with the company for 40 years, has 
been largely responsible for the engineering and design of 
Reznor heaters. 


F. J. Gaffney, formerly with the Massachusetts Institute 
of Technology, has been appointed chief engineer at Polytechnic 
Research and Development Company, Inc., Brooklyn, N. Y. 
Before the war, Mr. Gaffney was chief engineer for the 
Browning Laboratories. 


B. F. Goodrich Chemical Company, Cleveland, has appointed 
Dr. Frank K. Schoenfeld as vice-president—technical. Dr. 
Schoenfeld was formerly technical director for the chemical 
company and has been with B. F. Goodrich since 1927. He 
was, among other activities, in charge of polymer research. 


Automatic Washer Company, Newton, Iowa, has elected W. 
Neal Gallagher as president and general manager and Ivan 
F. Woodrow and George O. Nelson as vice-presidents. 


E. D. Altree is appointed manager of the engineering de- 
partment by the Pittsburgh Reflector Company, Pittsburgh, 
Pa. Previously he had been with General Electric Company 
since 1924. 


Melvin C. Wilt, formerly executive vice-president and gen- 
eral manager, was elected president of Curtis Lighting, Inc., 
Chicago. Mr. Wilt replaces Darwin Curtis who becomes 
chairman of the board of directors. Mr. Wilt, who came to 
Curtis in 1928, organized Curtis Lighting of Canada, . Ltd. 
He served as managing director of the latter company for 
10 years. 


With the organization of the specialty transformer depart- 
ment of Westinghouse Electric Corp., Sharon, Pa., Chris H. 
Bartlett has been appointed manager and Frank E. Baker 
becomes section engineering manager. Mr. Bartlett came to 
Westinghouse in 1928. Mr. Baker has been with the company 
since 1925. 


W. D. Ligon has been appointed works manager of the new 
Buffalo plant of Westinghouse Electric Corp. The motor divi- 
sion, for which he is manager of manufacturing, is moving to 
this new plant from East Pittsburgh, Pa. 
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Distributors can 
Fast Deliveries of 
Fiberglas Electrical 














Insulation Materials 









ATLANTA, GEORGIA 
Insulation & Wires 
BLUEFIELD, WEST VIRGINIA 
Nationa! Electric Coil Co, 
BOSTON, MASSACHUSETTS 
Insulation & Wire 
Mica Insulator Co 
CHICAGO, ILLINOIS 
nsulation Mfrs, Corp. 


ica Insulator Co, 
Prehler Electric 


CLEVELAND, OHIO 


Insulation Mfrs, Corp. 
Mica Insulator Co. 


Prehier Electrica} Insulation Co. 
COLUMBus, OHIO 


National Electric Coil Co, 
DALLAS, TEXAS 


ummers Electric Company 


Ine. 


$s Inc. 


al Insulation Co. 


DETROIT, MICHIGAN 
Insulation & Wires Inc, 

HOUSTON, TEXAS 
Insulation & Wires Ine 

Los ANGELEs, CALIFORNIA 
Electrical Specialty Co, 


Triangle Pacific Company 


Tri-State Supply Corp 


lectric Coil Co, 


PITTSBURGH, PENNSYLVANIA 
Earl B. Beach Co 
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FIBERGLAS 


Ue as 


NOW! 


PORTLAND, OREGON 
Electrica] Specialty Co., 

SAN FRANCISCO, CALIFORNIA 
Electrical Specialty Co 
Triangle Pacific Company 
Tri-State Supply Corp 


SEATTLE, WASHINGTON 


Electrica} Specialty Co 
wane POUS, a see Tri-State Supply Corp 
MINNEA » MINNESOTA 
Insulation Mfrs, Corp ST. Louis, Missouri 
Insulation & Wires Ine. 
NEW YORK, NEw YORK White Supply Co. 
Mica Insulator Co. 
: : TRAFFORD, PENNSYLVANIA 
Mitchell Rand Insulation Co., Ine. Westinghouse Electric Corp. 
‘PHILADELPHIA, PENNSYLVANIA 
National E 


WILLIAMSPopr, PENNS 
Lowry Electric Co., Ine 


WESTINGHOUSE ELECTRIC Corp 
Tanches in Principal Cities 


YLVANIA 
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Exclusive Clarostat cold- 
setting inorganic cement 
coating. Won't flake, 
peel, crack, even under 
serious overload, and 
frequent on-and-off oper- 
ation. 


Roughened surface for 
greater radiation of heat- 
ing. 


* 
Will handle heavy over- 
loads without flinching. 
* 


Sturdier jam-type brack- 
ets of special Clarostat 
design are standard foi 
larger units. Other 
mounting means to 
order. 


- 
Wide choice of resist- 
ance valves and taps. 
One or more slider bands 
for adjustable units. 

* 


* It'sa Greenohm! That means a lot. Those 
green-colored inorganic-cement-coated Claro- 
stat power resistors are now found in most 
radio, electronic and electrical assemblies 
that are built to last with a minimum of main- 
tenance. These resistors positively “stay 
put”. They are brutes for punishment. Their 
service records are positively outstanding. 
Your comparative tests are invited. 


* Submit that Problem... 


If it has to do with resistors, controls or resistance de- 
vices, send it to us for engineering collaboration. Lit- 
erature on. request. 


UCU 





FIXED AND ADJUSTABLE POWER RESISTORS ye POWER RHEOSTATS 

% _GLASOHM RESISTORS yx WIRE-WOUND CONTROLS »% CQM- 

POSITION-ELEMENT CONTROLS x VOLTAGE REGULATORS yx METAL 

TUBE RESISTORS wk METAL-CLAD RESISTORS POWER RESISTOR 
DECADES yw  ETC., ETC. 






R. H. Davies is appointed consulting engineer by Linco! 
Electric Company, Cleveland. He will work on the use ar 
design of welded steel in machinery manufacturing. 


Kenneth K. Boynton has been elected vice-president 
International General Electric Company, Inc. Mr. Boynto 
will be the senior representative for all the company’s busines 


in Europe. He will make his temporary headquarters at th 
London office. 


R. Fawn Mitchell has been appointed director of researc} 
and development for De Mornay-Budd, New York City, man- 
ufacturers of electronic components, sound film projection equip- 
ment and related products. During the last four years, Mr 
Mitchell had been engaged in war research with the Farrand 
Optical Company. He was formerly with Bell and Howell as 
manager of the technical division; and with Universal Camera 
Corp. as assistant chief engineer. 





R. Fawn Mitchell 


James R. Logan J. A. Wagner 

J. A. Wagner, formerly vice-president of engineering of the 
Advance Tool and Die Company, was elected vice-president and 
manager of Sommer and Adams Company, Cleveland, recently 
acquired subsidiary of Federal Machine and Welder Company, 
Warren, Ohio. Before the war he was with the Baltimore 
Division of Western Electric Company. 


James R. Logan has been appointed division vice-president 
in charge of General Mills’ home appliance manufacturing de- 
partment, Minneapolis, Minn. Mr. Logan had been executive 
vice-president and general manager of the Allied Control 
Valve Company and headed the production of small appliances 
and electronics at the General Electric Company. 


Charles E. Bunting has been elected chairman of the board 
of directors of the Bunting Brass & Bronze Company, Toledo, 
Ohio. George H. Adams, formerly executive vice-president, 
was elected president succeeding Mr. Bunting. 


Hungerford Research Corp., Murray Hill, N. J., appoints 
Emery B. Gebert as chief powder metallurgist. Formerly he 
was with the Koebel Diamond Tool Company, Amplex Divi- 
sion of Chrysler Corp., American Electro Metal Corp. and 
Metals Disintegrating Company. 


Ward Leonard Electric Company, Mount Vernon, N. Y., has 
named R. W. Vonasch as district manager of its newly estab- 
lished Newark, N. J., branch. 


Karl Kramer, formerly in the engineering department, has 
been transferred to the sales department of Jensen Radio Man- 
ufacturing Company, Chicago. Mr. Kramer, who joined Jen- 
sen in 1935, was a senior development engineer and applications 
engineer. He is a member of several professional and technical 
societies. 


General Controls Company, Glendale, Cal., has appointed 
Edward B. Maire as manager of the factory branch in Chi- 
cago. Mr. Maire has been identified for eight years in engineer- 
ing and other capacities in the automatic control business field. 


Lt. Commander Michael Scott has returned to Radio 
Wire Television, Inc., New York City, as vice-president and 
general manager, after service with the United States Navy. 
Before entering the service, he was regional chief of the War 
Production Board’s radio and radar division. He has been 
with Radio Wire since 1934. 
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TYPICAL APPLICATION 


External bearing application of Reliance Ring 
provides maximum efficiency at lowest cost. 
Would Reliance Rings’ advantages help you 
in some production or design application? 


EATON 


SUC LU ee tL me ie a 


MASSILLON, OH10 PSO 


Scles Offices: New York * Cleveland * Detroit * Chicago °* St. Louis * San Francisco * Montreal 


When a flat or square section of wire is used to form a snap 
ring around an arbor, there is a natural displacement of metal 
resulting in a definite keystoning of the section and nonparallel 
surfaces on the snap ring. See figure 1. 


=e Se oo ee 


ee 


SECTION YW y 
YEE, Z 


Fig. 1 Fig. 2 


That's why Reliance Rings are formed from predetermined 
keystone sections of wire that anticipate the normal and natural 
flow of metal to form snap rings with flat and parallel surfaces. 
See figure 2. 


Here, then, is the perfect snap, bearing, lock or retainer ring 
with wobble-free performance. - All.Reliance Rings have round or 
radiused edges depending on application to insure true fit in the 
milled groove. End cuts designed for easy-on, easy-off assembly, 


Send today for complete information and facts about Reliance 
rings. 


EATON SPRINGTITES SPRING WASHERS 


The. all in one unit, qual- Reliance Spring 
ity spring lock washer Lock are 
preassembled on a bolt otal tenes - 
or screw Cuts produc- hold bolts, nuts, 
tion cost by increasing screws tighter 
production efficiency. longer. 











LITERATURE... . Yours for the Asking 


Copies of the material reviewed here are available fo engineers or 






executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Contact Data 


A technical data handbook (No. CC-146) provides valuable 
information on materials used in the manufacture of electrical 
contacts. The 40-page catalog discusses manufacturing pro- 
cedures, tabulates physical properties and discusses the factors 
influencing contact selection. Contact materials discussed in- 
clude tungsten and molybdenum, silver and elkonium (silver 
or gold) alloys, platinum and palladium, silver and copper base 
materials. A special 16-page illustrated section is devoted to 
specifications of standardized contacts. P. R. Mallory & Com- 
pany, Inc., Indianapolis 6, Ind. 


Heavy Duty Relays 

Series of relays for heavy duty applications are described in 
an eight-page bulletin (No. 130). Detail drawings are pro- 
vided to show construction of the relays, and wiring arrange- 
ments. Standard types are illustrated and complete specification 


data are provided. Ward Leonard Electric Company, 34 South 
St., Mount Vernon, N. Y. 


Insulating Varnishes 

Thirty-two page catalog provides a summary of characteris- 
tics and general uses of a line of insulating varnishes made from 
cashew nut shell liquid as their main constituent. In addition 
to data on this type of varnish, the catalog also summarizes 
the advantages and applications of other types of varnishes 
developed from other basic materials. A profusion of applica- 
tion photographs is a feature of this catalog. Irvington Var- 
nish & Insulator Company, Irvington 11, N. J. 


Plastics 


Illustrated 16-page pamphlet provides a two-page tabulation 
of fabricating methods and general properties of various types 
of plastics materials supplied by the manufacturer. In addition, 
there is extended reference in the text to these properties and 
color illustrations are used to show typical uses. Monsanto 
Chemical Company, Plastics Division, Springfield 2, Mass. 


Commutators 


Twelve-page catalog tabulates specification data on an ex- 
tensive line of commercial type commutators. The manufac- 
turers also have facilities for designing commutators to meet 
special requirements. Chicago Commutator, 325 W. Ohio St., 
Chicago 10. 


Pressed Steel Products 


An unusual presentation of company’s manufacturing facilities 
and historical background is presented in a 32-page brochure on 
metal stamping and forming. The engineering, manufacturing 
and inspection departments are described with both photographs 
and text. Typical products are illustrated. The brochure in- 
cludes photographs of the manufacturer’s museum of steel prod- 
ucts, dating ,back to ancient and medieval times. Worcester 
Pressed Steel Company, 604 Barber Ave., Worcester 6, Mass. 


Stainless Steel Bellows 


A 12-page bulletin covers information on new applications of 
stainless steel bellows in electrical controls, and other industrial 
applications. The bulletin includes specification charts and other 
engineering data as well as cross-section views showing typical 
applications. Chicago Metal Hose Corp., Maywood, III. ‘ 


Microwave Instruments 3 

A group of data sheets covering a wide variety of instruments 
used in precision microwave measurements has been made avail- 
Typical of some of these instru- 


able in one convenient folder. 
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ments are a klystron signal source; a detector-wavemeter to 
measure frequencies or wavelengths in the 2400 to 3400-mc 
band; a coaxial frequency meter for wavelengths in the 3500 
to 6500-mc band; cavity frequency meters; precision variable 
impedance transformer used over the 4000 to 6000-mc frequency 
band, etc. All instruments are illustrated, applications described 
and specifications given in detail. Sperry Gyroscope Company, 
Inc., Great Neck, Long Island, N. Y. 


Switches 


Comprehensive 32-page catalog (No. 722) lists the manufac- 
turers’ entire line of switches for electronic devices. Structural 
details are shown in large illustrations, and dimensional draw- 
ings. Electrical characteristics and other specifications are 
given in detail. Switches described include selector switches, 
tone switches, lever action switches, medium duty power switch- 
es, stock and special switches. Centralab Division, Globe- 
Union, Inc., Milwaukee. 


“Designing with Magnesium” 

Under. this title the manufacturers have made available a 
full-fledged 323-page book bringing up to date the basic facts 
and considerations involved in the use of magnesium in product 
design. Inherent properties of the metal are discussed as factors 
in determining design, and various fabricating methods are 
treated from the same viewpoint. A comprehensive section of 
tables includes specifications and compositions, engineering 
mechanical, electrical and other properties, as well as tables of 
fabricating characteristics. Detail drawings and other illustra- 
tions add to the value of the book. American Magnesium Corp., 
(subsidiary of Aluminum Co. of America), 1715 Gulf Bldg., 
Pittsburgh 19, Pa. 


Engineering Data Book 


Compact 78-page handbook provides a wealth of useful ref- 
erence data on temperature conversion, weight of tubings, hard- 
ness tests, hydraulic flow, viscosity, density of liquids, and other 
engineering information. Manufacturers’ line of gear pumps, 
electric motor driven fuel pumps, hydraulic pumps, and related 
products, are illustrated and briefly described. Pesco Products 
Company, Division of Borg-Warner Corp., 11610 Euclid Ave., 
Cleveland 6, Ohio. 


Silicone Rubber 


Four-page technical bulletin (No. 1 of a series) constitutes 
a general introduction to six new types of silicone rubber for 
molding and extruding, coating and laminating. Second pam- 
phlet in this series (No. 1A) contains tables giving physical, 
electrical and chemical properties of these products and also 
application data. Dow Corning Corp., Midland, Mich. 


Variable Voltage Transformer 


Principles of operation and structural details of a line of 
variable voltage transformers, designed for a variety of voltage 
control operations, are described in a 12-page bulletin, (No. 
149A). The bulletin illustrates’ several units and provides 
pertinent specification data. Typical circuit arrangements are 
illustrated and rating data are included. Dimensional sketches 
and performance charts round out the contents. Superior Elec- 
tric Company, 745 Laurel St., Bristol, Conn. 


Flexible Metal Hose 


A pictorial presentation of a broad range of applications for 
seamless flexible metal tubing is incorporated in a 40-page 
catalog (bulletin No. SS50). Particularly interesting are the 
pages devoted to the use of this tube in product and machine 
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FOR BETTER-THAN-STANDARD QUALITY. 
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... when you need resistors in a hurry ! ! ! 


IRC distributors always have been 
valuable supplementary sources of sup- 
ply to manufacturers of electronic and 
industrial equipment. During the war, 
they established an unusual record of 
service to manufacturers. IRC’s more 
than 300 Authorized Distributors have 
proved themselves to be of the highest 
caliber, with exceptional organizations 
and facilities. 

Under the newly-announced IRC 
Industrial Service Plan, these men are 
better prepared than ever before to 
give industrial users of resistance units 
Write to Dep 
, 





t. 6-E for IRC Catalog #50 and names of loc 


.. Standardize on IRC 


prompt, intelligent and complete ser- 
vice on all IRC standard products, 
listed in IRC Catalog #50. They are 
rapidly gearing to maintain adequate 
stocks of the most widely-used IRC 
resistors and their sales forces are con- 
versant with electronic requirements. 


When you need resistors in moderate 
quantities for experimental work, pre- 
production models, pilot runs, small 
production runs, and for service and 
maintenance—it will pay you to call 
upon your local IRC distributor. We 
shall be glad to furnish his name 


upon request. 


al IRC Distributors. 


~+ 
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ELECTRICAL MEN! 
Get the Facts on Power Circuit 
Transformer Applications 


> 


SAV 


Eliminate duplication of plant wiring circuits and costs 
by placing Jefferson Power Circuit Transformers at 
convenient intervals to provide lower voltage service 
from the higher-voltage, low-rate system. Jefferson 
Transformers are the dry type and may be mounted on 
wall, post, or directly on the machine to supply 115-230 
volt current to lights, controls, relays and other small 
electric equipment. 


1. COPPER. 2. CONDUIT. 3. FITTINGS. 
4. LABOR COSTS. 5. MAINTENANCE. 
6. INSTALLATION TIME. 2 


Save time, expense and increase efficiency by installing 
Jefferson Transformers and distributing only the higher 
voltage in your new plant, or for your modernizing 
program or re-wiring job. Now is the time to make 
your plans. Write for latest Bulletin mentioned above 


. . . JEFFERSON ELECTRIC COMPANY, Bellwood 
(Chicago Suburb), Illinois. in Canada: Canadian Jeffer- 
son Electric Co., Ltd., 384 Pape Ave., Toronto, Ont. 
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design. Catalog data are provided on standard types of tubing 
couplings, etc. Installation information is given. America: 
Brass Company, American Metal Hose Branch, Waterbury 88 
Conn. 


Resistors 


Technical data on vitreous enameled resistors are provided i: 
a 16-page bulletin (No. 99). The resistors described include 
fixed, adjustable, ferrule-terminal and other types. Standard 
tube sizes are tabulated and a convenient chart for determining 
the size of porcelain tube for special applications is included 
Accessories such as terminals are also cataloged. Lectrohm 
Inc., Division of The National Lock Washer Company, 5123 
West 25th St., Cicero 50, IIl. 


Industrial Products 


A variety of industrial products, including valves, pumps, 
coil springs, snap rings, gray iron castings and thread inserts 
are described briefly in a pocket size booklet. Eaton Manu- 
facturing Company, Reliance Division, Massillon, Ohio. 


Pressure Connectors 


Small folder provides brief description of a line of solderless 
small wire terminals. Folder includes several specimens of 


these terminals. The Thomas & Betts Company, Inc., Elizabeth, 
eS. 


Motor Frames 


Manufacturing facilities for production of welded motor 
frames for both fractional- and integral-horsepower motors are 
outlined in a four-page leaflet. The leaflet is illustrated with 
typical examples of the units. American Welding & Manu- 
facturing Company, Warren, Ohio. 


Decal Selector 


A handy slide-rule device is available for the selection of 
decal nameplates to fit special surface requirements. The device 
indicates color and other specifications. Reverse side of slide 
rule gives indications of application techniques and cements to 
be used. Meyercord Company, 5323 West Lake St., Chicago 44. 


Tachometers 


Four-page folder (No. 1045) gives catalog data on a range 
of hand tachometers. The folder covers centrifugal, vibrating- 
reed and other types. Herman H. Sticht Company, Inc., 27 
Park Place, N. Y. 


| Screw Assembly Reports 


Three reports, first of a series of twelve, cover the results 
of surveys made in several plants on the use of Phillips-type 
screws in a wide variety of products. These studies are factual 
in nature and provide considerable “how-to” information on the 
subject. Phillips Screw Manufacturers, c/o Horton-Noyes, 


| 2300 Industrial Trust Bldg., Providence, R. I. 


Infra-Red Carbon Lamps 


The use of infra-red ray carbon lamps for various drying, 
heating and baking applications is described briefly in an eight- 
page bulletin. A two-page spread illustrates equipment in which 
these lamps can be incorporated. Manufacturing facilities are 
also described. Several standard lamps and lamp units are 
illustrated. North American Electric Lamp Company, 1082 
Tyler St., St. Louis 6, Mo. 


High Vacuum Pumps 


Catalog data on the line of high vacuum pumps are given in a 
24-page illustrated bulletin (No. V45). The catalog summarizes 
field of application, describes operating mechanisms and provides 
illustrations and descriptive data on a number of standard mod- 
els. Data tables and graphs are included to aid in the selection 
of pumps to meet specific requirements. Kinney Manufacturing 
Company, 3565 Washington St., Boston 30, Mass. 


Organic Surface Coatings 


The characteristics of several types of synthetic resins used 
for organic finishes such as cellulosics, acrylics, vinyls, etc., 
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alliaty 


Model RR en- 
dosed split-phase 
Reversible Motor. 
Alliance Motors 
are rated from 
less than 1-400th 
up to 1-20th H.P. 
With or without 
integral gears. 


To get more motion—remote 
control—automatic action—that’s the aim of 
most modern designs! 


Alliance miniature Powr-Pakt Motors—light 
weight, compact, easy to install, grew from 
the millions of Alliance Phonomotors made 
for the radio industry. 





As vital component power links in every 
electronic, radio and heating control se- 
quence, they'll reduce waste motion, manual 
effort, and Multiply Your Moves! 


WHEN YOU DESIGN —KEEP Lance 
a _ MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY °e ALLIANCE, OHIO 


ALLIANCE TOOL AND MOTOR LTD., TORONTO 14, CANADA 
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The New Brush Holder 


with the 4 Features 
ait 






1. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 






4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 





Send for folder with descriptive engineering data. ** 


We manufacture special brush holders for specifie’re- 
quirements; your inquiries are solicited. 


Pusurx Mera Provuctrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 






















A REVOLUTIONARY MACHINE 


For 
INJECTION 
MOLDING 
OF RUBBER 





MOP ul al 
injection molding ma- 








chine is your answer 
Pad te tte] 
rubber parts with 
improved physical 
properties 
production, injection 
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Te lanl od 





capacities as high as 





eight pounds per cycie 





have been secured 





with curing time and 





finishing operations 





reduced toa minimum 





For complete informa- 





tion on this revolu 
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today for Bulletin 
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THE HYDRAULIC PRESS 
MFG. COMPANY 


Mount Gilead, Ohio, U.S. A. 





















TURBOJECTOR 


MOLDING MACHINE 



























and their basic advantages and disadvantages are summarized 
in a 10-page bulletins Data sheets describing a number of 
special formulations developed by the manufacturer are in- 
corporated in loose-leaf form. United Chromium Inc., 51 East 
42nd St., New York 17. 


Air Cylinders 


Standardized cylinder for operation by air, oil or water and 
suitable for practically universal mounting application is de- 
scribed in an eight-page bulletin (No. 453). Engineering Prod- 
ucts Company, Ledeen Manufacturing Division, 1600 San Pedro 
St., Los Angeles 15, Calif. 


Flexible Waveguides 

Specifications and other data covering flexible waveguides 
originally developed for radar are given in a 33-page “Data 
Book for Electronics Industries.” The book also includes data 
on flexible shielding conduits and on ignition harness lead sets, 
both developed for aircraft applications. American Brass Com- 
pany, American Metal Hose Branch, Waterbury 88, Conn. 


Precision Casting 


Illustrated eight-page booklet, “The Microcast Process,” pre- 
sents a summary of the principles, techniques, and applications 
of the precision casting process. The booklet, in addition, pro- 
vides specifications and properties of one type of special high 
melting point alloy developed for precision casting purposes. 
Austenal Laboratories, Inc., 5932 S. Wentworth Ave., Chicago 
21, and 224 East 39th St., New York 16. 


Copper Alloy Welding 


Materials and procedures involved in welding and brazing of 
copper and copper alloys are treated in a 32-page technical 
handbook. Divided in three sections, the first provides a general 
introduction to the subject, including tables of compositions 
and properties and a description of welding characteristics of 
the most commonly used copper alloys. A table of recommended 
practices is included. The second section discusses each of the 
alloys individually, and the applicability of welding and brazing 
procedures in each case. The third section deals with welding 
and brazing materials. C. E. Phillips & Company, Inc., 2750 
Poplar St., Detroit 8, Mich. 


Electronic Equipment 


Ratings, dimensional data and other specifications covering a 
line of resistors, transformers, iron core combinations, and other 
radio and electronic components are given in a 16-page catalog. 
Typical units are illustrated. Madison Electrical Products 
Corp., Madison, N. J. 


Retaining Rings 

Revised 48-page catalog (No. 4) features engineering data 
on the design and application of retaining rings. Standard 
types as well as special types are illustrated. Typical applica- 
tions are described through cutaway views, diagrams and design 
sketches. Technical data includes comparative chart on material 
characteristics, impact tests, and a chart of critical dimensions. 
Waldes Kohinoor, Inc., Long Island City 1, N. Y. 


Motors 


Catalog data on a-c and d-c motors in various standard types 
are provided in an eight-page catalog. Pertinent details are 
tabulated and the various types of motors available are profusely 
illustrated. Catalog also includes information on a-c and d-c 
generators and on motor generator sets. Century Electric 
Company, 1806 Pine St., St. Louis 3, Mo. 


Metal Fabrication 


Production facilities for fabricating a wide range of metal 
products either to meet special design requirements or on mass 
production basis are illustrated in a 16-page booklet. Hunger- 
ford Corp., Big Flats, N. Y. 


Industrial Frequency Chart 


Convenient chart, 4 in. by 7 in., suitable for desk use, pro- 
vides industrial frequency spectra from 60-cycle power through 
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HOW G-E LAMINATED PLASTICS CAN 
HELP IMPROVE YOUR PRODUCTS 


@ Regardless what your 

product may be—whether it’s of a 

purely electrical, mechanical, ther- 

mal, or chemical nature—or even 

a combination of all these elements 

.... the chances are good that after you have investigated the many 
grades of G-E Textolite you will find one that exactly fills your re- 
quirements .... one grade that will do your job better than the others. 


That’s why G-E Textolite grade 1848 was selected for the 
end and back plates of this water-cooled booster coil for an in- 
duction heater. This grade is strong mechanically and has the 
necessary electrical and heat properties; consequently, it makes pos- 
sible a rugged support for the coil—successfully withstands the heat 
of the application, and properly insulates the radio frequencies. 
And the ease with which grade 1848 can be sawed to shape, adds 
to the reasons why it was chosen for the job. 


With over 50 grades of G-E Textolite to select from, each 
having an individual combination of properties, why not investigate 
the possibility of incorporating the benefits of this versatile non- 
metallic material in your products. Write to Section J-3, General 
Electric Company, Plastics Divisions, Chemical Department, One 
Plastics Avenue, Pittsfield, Mass. 


G-E TEXTOLITE IS SUPPLIED IN THE FOLLOWING FORMS 


Sheets, Tubes and Rods Fabricated Parts Molded Laminated Parts 
Post-formed Laminates Nameplates Translucent Laminates 
Low-pressure Molded Parts 





A high-frequency booster coil mounted in an 
induction heater which heat treats metal. The 
end and back plates of this coil are fabricated 
from G-E Textolite 1848. This grade is used for 
general mechanical uses—has excellent re- 
sistance to wear—is fairly good electrically, 
and punches and machines excellently. Is used 
for panels, bus bar supports, motor slot 
wedges, etc. 


‘GENERAL @ ELECTRIC 


GENERAL ELECTRIC PLASTICS FACTORIES ARE LOCATED IN 
ae sar Cima OT Scranton, Pa. 
ee mt te SCS Pittsfield, Mass. 
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the germicidal and X-ray frequencies. Frequencies are shown 
for the bands commonly used for induction heating, infra-red 
heating, etc. Formulas for frequencies and angstrom units are 
given as well as other pertinent data in concise form. Sherman 
Industrial Electronics Company, 503 Washington Ave., Belle 
ville 9, N. J. 


Photoelectric Controls 


Photoelectric units for a variety of industrial control purposes 
are described in a series of looseleaf technical data sheets in- 
corporated in a convenient folder. Photoswitch, Inc., Cam- 
bridge 42, Mass. 


Klystrons 


A 16-page compilation of technical bulletins provides illustra- 
tions, specifications, and reference charts covering a range of 
klystrons available for UHF applications. In addition to the 
klystrons described, the bulletins also provide information on 
accessories such as coaxial fittings and plugs. Sperry Gyro- 
scope Company, Great Neck, Long Island, N. Y. 


Laminated Plastics 


Thermosetting laminated plastic (Lamicoid) in sheet, tube 
and rod form for electrical and mechanical uses is described in 
a four-page folder. Typical applications are tabulated and sev- 
eral illustrations are provided. Mica Insulator Company, 797 
Broadway, Schenectady 1, N. Y. 


Porcelain Components 


Descriptive data on porcelain fittings, valves, expansion joints 
and other components are summarized in an eight-page bulletin 
(Catalog C-2). Sectional drawings and photographs are in- 
cluded. Illinois Electric Porcelain Company, P. O. Box 272, 
Macomb, IIl. 


BOOK REVIEW 


Public Domain, A Digest of Expiring Patents—Published 
weekly by Scientific Development Corp., 614 W. 49th St., 
New York 19. 250 pp. Subscription Basis. 

Some 1000 expiring patents are described and indexed in 
each issue of this weekly 250-page digest. The patents listed 
are those expiring in four weeks after date of publication of 
the digest, thus making available a quick reference to patents 
currently entering the area of public domain. Clear reproduc- 
tions of original drawings are provided, plus a concise sum- 
mary of features and advantages claimed for the patents. 

The expiring patents are conveniently indexed in twenty 
categories. One category, devoted to electrical devices, is 
sub-divided into six sections: Appliances; electronics, audio 
devices, etc.; measuring instruments; railway equipment; 
switches and relays; and miscellaneous. Another category cov- 
ers the field of electrical communications. Vol. No. 1 is to 
appear in May. 


STANDARDS AND SPECIFICATIONS 


Classification of Radio Subjects 

A revised classification of radio subjects has been made avail- 
able by the National Bureau of Standards, Washington, D. C. 
The 87-page pamphlet (Circular LC-814) is both an expansion 
and a revision of the Bureau’s Circular C385 originally pub- 
lished in 1930. The-latter was intended to complement the 
classifications in the general Dewey Decimal System which 
at that time did not include radio subjects in detail. The present 
pamphlet is cross-indexed as to subject and as to classification 
numbers. 


Resjstance Welding 

Recommended practices for various forms of resistance weld- 
ing have been compiled in a 47-page manual by the American 
Welding Society. Tables of machine settings and of other 
factors are included. A section is devoted to standard test 
methods. Control of: weld quality by statistical methods is also 
discussed. Copies are 50c each from the AWS offices, 33 W. 
39th St., New York 18. 
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Houses the solder! Measures the solder! 
Ejects the solder! Speeds the soldering! 


Every shop—every plant where soldering is a repair 
or production line operation—is a prospect for the 
Eject-O-Matic. 

Eject-O-Matic—the only automatic-feed soldering iron 
—brings soldering up-to-date, makes it a streamlined 
operation, takes another delaying kink out of the 
production line. 


Eject-O-Matic is the ideal soldering tool for the elec- 
trical worker, home craftsman, radio ham. 


THESE UNIQUE FEATURES ASSURE QUICK ACCEPTANCE 
e Automatic-feed to Non-fouling Tip 
e Micrometer Control of Amount of Solder Ejected 
e light Weight Anti-fatigue Balance 
e One-hand Operation—Facilitates Production 
e Safety, Utility Base—Can Be Mounted on Bench 


National Sales Representative: 
MARTIN CARLSTEIN & ASSOCIATES 
1150 Broadway, New York 1, N. Y. 


MULTI-PRODUCTS TOOL co., 123 Sussex Ave., Newark 4, New Jersey 
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INANUFACTUBRING CO. 
8 ACKERMAN AVENUE, CLIFTON, N. J. 









In doubt 








Designs for electrical and electronic 
equipment are necessarily influenced by 
the electrical and mechanical properties 
| of Electrical Sheets. There should be no 
| unnecessary limits placed on your de- 
| signs by the performance of yesterday’s 
| Electrical Sheets. Wartime requirements 
| created new standards, and silicon steels 
| are now being produced which far excel 
those of just a few years ago. 

| If you’re in doubt about the avail- 
| ability of Electrical Sheets and Strip to 
perform the functions required by the 
designs you contemplate, check with 
Follansbee . . . experts in the manu- 
facture of high quality silicon steels for 


every application. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES «. PITTSBURGH 30, PA. 


Sales Ofices—New York, Philadelphia, Rochester, Cleveland, 
Detroit, Milwaukee. 

Sales Agents—Chicago, Indianapolis, Houston, St. Louis, 
Kansas City, Nashville, Los Angeles, San Francisco, Seattle; 
Toronto and Montreal, Canada. 

Plants—Follansbee, W.Va., and Toronto, Ohio 


me 


COLD ROLLED STRIP «+ ELECTRICAL SHEETS AND STRIP + CLAD METALS 





POLISHED BLUE SHEETS SEAMLESS TERNE ROLL ROOFING 
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BURNDY 
a 


NOW AVAILABLE IN 
SIZES UP TO 500 MCM 


BURNDY ENGINEERING CO., INC., 107 BRUCKNER BLVD., N.Y. 54, N.Y. 
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LAMINATION DIES 












WHEELER MACHINE PRODUCTS CORP., PROVIDENCE, R. I. 





OME of the Country’s leading motor manufacturers have al- 
ready had dies delivered by this new organization of “old 
hands”. Now, having just moved to a larger plant with added 





equipment, we have capacity to make better than average 







deliveries. to your. 
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ESTIMATES PROMPTLY FURNISHED 


WHEELER MACHINE PRODUCTS CORP. 


a 





Now located in our NEW PLANT at 227 Georgia Avenue 


ELECTRICAL MANUFACTURING 


You can count on G-E Selenium Rectifiers to 
give you long, faithful, economical service wher- 
ever d-c power is required from an a-c source. 

For complete details, send for a copy 


ed ou edeled dalled, "GE Sdle- Electrically and mechanically they are built 
nium Rectifier Stacks.’’ Address your and exclusively processed to give dependable 
requests to Section A5612-12 operation in either series, parallel or series-parallel 
Appliance and Merchandise De- connections, ‘Too, they are constructed to with- 
partment, General Electric Company, stand wide variances in ambient temperatures, 
Bridgeport, Connecticut. ae 

humidities and atmospheric pressures. 


Their small size, light weight ard quiet opera- 
tion plus their ability to resist shock and vibra- 
tion make them ideal for use in radio and elec- 
tronic fields, solenoids, relays, motors, instruments 
and numerous other applications. 





GENERAL &) ELECTRIC 
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_..completed in EIGHT!” 


“There’s TWELVE hours work 


ES, the operators who knew the turret lathe of a 

few years ago will tell you that a 50% increase in 
production is not unusual for these new Gisholt Ram 
Type Machines. 


Now, with many of the machine’s functions made 
automatic, the simpler, easier operation of the modern 
Gisholts makes possible new standards of efficiency 
in turret lathe performance. With effortless selective 
automatic changing of spindle speeds, hydraulic clutch- 
ing and braking, automatic indexing and clamping of the 
hexagon turret, and many other operating advantages, 
the new Gisholts have contributed much to the rapid 
production of essential war materials. And they will 
contribute a great deal more to the lowering of produc- 
tion costs in the postwar period. 


Men responsible for increased production and lower 
manufacturing costs should obtain complete informa- 
tion about the new Gisholts. 


Look Ahead...Keep Ahead.:! | 
GISHOLT MACHINE COMPANY With Gisholt Improvements ) 


1119 East Washington Avenue « Madison 3, Wisconsin in Metal Turning 
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O 
PX"3 
BLACK BAKING VARNISH | 


In Production ----Or Repair 


- 
a 


Yes, the versatility of this all- 
purpose black baking varnish makes 
it equally at home in either large 
scale manufacturing operations or 
repair shop overhauling and main- 
tenance work. 

The Hanson-Van Winkle-Mun- 
ning Company, Matawan, New 


Jersey, a leading manufacturer of 


electro plating and polishing equip- 
ment, specifies SY NTHITE PX-5 
as their production varnish. Ease 
of handling, exceptional dip-tank 


stability, together with the ability to adapt itself to a wide 
range of baking temperatures aids immeasurably in stepping 
up production with “reject-free” results. 

In today’s repair shops, where all types of electrical equip- 
ment are taken in for maintenance and overhaul, it is most 
difficult to find a baking varnish that can be used satisfactorily 
on such a wide variety of applications. However, many of the 
more progressive shops, such as Lockwood’s Electric Service, 
Trenton, New Jersey, are using SYNTHITE PX-5 with 
excellent results on all types of wound coils, stators, arma- 
tures and transformers. 





If yours is an application where you require a deep drying 
black baking varnish that is oil and waterproof . . . acid and 
alkali resistant . . . suitable for use on all types of coated 
wire (Formvar, Formex, Glass, etc.) . . . it would be worth 
while to write us for additional information on SYNTHITE 
PX-5. A working sample is available to you on request. 


* Reg. U. S. Pat. Off. 


specialise 
JOHN C. DOLPH COMPANY 


1060 BROAD STREET - NEWARK 2, N. J. 
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The Experience gained in thf 
is Behind the Manufacture , 


The V3-1 Switch... 


Not much bigger than the end of 
your thumb— but a two-fisted worker 
on the job... 


Don’t be fooled by that convenient small size, for 
behind it are high capacity snap-action with high 
resistance to vibration, and accurate duplication of 
operating point from operation to operation. It can 
be used singly or it can be ganged on !3%-inch centers 
The switch is a single pole, double throw unit with 
wide contact separation, giving it good capacity on 
low potential direct current, as well as on alternating 
current loads. 


10 amperes— 110 volts, a.c. 
Ratings are: ‘5 amperes— 220 volts, a.c. 
6 amperes—28.5 volts, d.c. 


The actuating plunger on this small switch is insv- 
lated. Additional actuators are available as illustrated 
below. 


Many new products can incorporate the new V3-l 
switch to advantage. It will pay to consider it. 


Various Types of Actuators 


Plunger Type Actuator 


The actuating plunger is insulated, 
adding another desirable qualitv. 


Roller Leaf Type Actuator Spring Leaf Type Actuator 


This actuator adds only 0.012-inch A separate actuator for use with 
to the thickness, cams, slides, etc. 


Here Are a Few Features on V3-1 Switches 


* 
Thin construction. It occupies 
small space. 


Insulated plunger. 


e 
One elongated mounting hole. 
(Exclusive with Micro Switch) 


* 
Screw type terminals. (Can also 
be used as solder lugs. 


Bosses around mounting holes. 


cg 
Beryllium copper spring — hig! 
electrical capacity. 


This Trade Mark (us is a Sign of Genuine Precision Snap-Acti 












Making of Millions of Switches 
ICRO SWITCH Products... 

























Explosion-Proof Switch 
Finds a definite place on equipment 
er & in hazardous locations 





Equipment going into chemical plants, paint or starch 
' factories, flour mills, oil refineries, grain elevators, or gas 
plants can use the Explosion-Proof Snap-Action Switch 
ign to advantage to meet the needs for precision electrical 
control problems. 


This switch can be used as a general limit switch, safety 
switch, door switch, or hook switch, as well as for other 
uses under Conditions made hazardous by the presence 
of vapors, explosive gases, or grain dust: 


This Explosion-Proof Switch is Underwriters’ Labora- 
tories listed for hazardous locations Class I, Groups C 
and D, and Class II, Group G. 


Actuators are eithér plunger or roller arm type. The 

plunger type actuator is of case-hardened steel and moves 
} ina long zinc plated hexagonal bushing, while the roller 

arm actuator is adjustable through 360 degrees with a 

clockwise movement of the arm. The roller is of non- 
3-1 9) sparking material and is fitted with an oil impregnated 
bearing. 


Locations Where Commonly Used 


Equipment used in the following plants are now using Micro —- Gasoline Pumps . . . Grain Elevators . . . Paint Fac- 
Switch Explosion-Proof Switches: tories .. . Pyroxylin Factories . . . Hospitals . . . Print- 


ria 


Gasoline Plants ... Power Plants... Flour Mills... ing Plants . . . and other industrial concerns where 
Varnish Factories . . . Spray Booths . . . Distilleries . . . danger of explosion is present. 


——— a ee ae a re ne 


Typical Uses of Other MICRO SWITCH Products 


Cabinet Door Switch 



















Spray Booth Ventilation 
Control 
© 


Lathe Carriage Stop Double Thickness Detector Speed Governor Control Draft Indicator level Gauge 






Screw Limit Hinged Dog on Slide Bellows Thermostat 


1 also 





holes. 


©) 1946, First Industrial Corporation 


icti@witches Made by... aan — SWITCH 
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FREEPORT, ILLINOIS, U.S.A 












If you want to reduce the percentage of returns 
by dissatisfied customers for expensive repairs or 
replacement, investigate those sent back for wire- 
failure — learn whether faulty design, improper 
wiring or tough operating conditions caused the 
trouble — and determine what’s needed to prevent 
profit-reducing repetitions. 

You may not be able to anticipate everything 
that your product will have to stack up against 
in service, but you can easily decide whether it 
generates heat that may bake out and crack the 
insulation of the wiring or cause it to flow. - And 
what about the possibility of its use in hot places 
where high ambient temperatures would do a 
similar wire-wrecking job? How about conductor- 
heating overloads that bake wire insulation brittle? 
Or rotting, corrosive fumes, oil or grease? And 
wouldn’t elimination of wire-fire hazards be ¥ 
advisable ? 


ROCKBESTOS RESEARCH 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS 


Protect your product’s performance and keep 
customers satisfied with wire that is permanently 
insulated against failure-creating conditions. The 
wire below and 124 other wires, cables and cords 
were developed by Rockbestos to outlast the 
products for which they were designed. Write for 
a catalog or recommendations. 


ROCKBESTOS PRODUCTS CORPORATION 
823 Nicoll St., New Haven 4, Conn. 





















A TYPICAL LONG-LIVED ROCKBESTOS CONSTRUCTION 


——————————— 
ROCKBESTOS 300 VOLT ASBESTOS INSULATED LEAD WIRE 


This heat and flame resisting wire, insulated with im- 
pregnated felted asbestos, is one of the early develop- 
ments in the Rockbestos line of 125 permanently 
insulated wires, cables and cords. It is made in various 
types and also with covering braid or synthetic tape 
next to the conductor for a wide variety of products re- 
quiring wire that will give long, dependable service 
regardless of operating conditions. Others having the 
same characteristics are Switchboard Wire, Motor Lead 
Cable, High Temperature Wire and Power Cables up 
to 5000 volt rating. 


Solves Difficult Wire Problems 


ELECTRICAL MANUFACTURING 





LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE. 





Materials and components specified 
for the Kelvinator Refrigerator: 


















































ALLOYS 

ALLOY & TOOL STEELS 
ALUMINUM 

ANODES 

BEARINGS & BUSHINGS 
BELLOWS 

BOLTS. NUTS & RIVETS 
BRASS. BRONZE & COPPER 
CAMS 

CASTINGS 
CONTROLLERS 

DIALS 

DIE CASTINGS 
ELECTRICAL SHEETS 
FIBRE 

FINISHES 

FORGINGS 

GASKETS 

GLASS 

GROMMETS 
INSULATION MATERIALS 
LACQUERS 

LAMPS & SOCKETS 
LOCK WASHERS & LOCK NUTS 
LUBRICATING SYSTEMS 
MAGNET WIRE 

MICA 

MOLYBDENUM 

MOTORS 

NAME PLATES 


NICKEL drill press, or any one of the hundreds of other electrically 
PHOSPHOR BRONZE 


aera operated products that make up the broad market of ELECTRICAL 
PORCELAIN & STEATITE 

PORCELAIN ENAMEL MANUFACTURING. 

PRE-FINISHED METALS 

PUMPS What do you find? A wide variety of materials, metals, electrical 
RELAYS ‘ 3 

RESISTANCE WIRE and mechanical parts, equipment and finishes . . . components, 
RUSEER @ SYNTHETICS many of which you probably never suspected would be used. 
SCREW MACHINE PRODUCTS 
SILVER 


SPRINGS : anes > . . 
ani ieee. related to the functional objective and over-all engineering design 


aaa of the product. 

STEEL (SHEET & STRIP) 

SWITCHES To share in the big volume business of this market, it is imper- 
TAPE 

TERMINALS ative, therefore, that you reach the technical men 
THERMOSTATS 
TUBING 

VALVES 

WASHERS 

WIRE, CABLE & CORD 
ZINC 


HECK the specifications of a refrigerator, a vacuum cleaner, 


None of them was adopted by chance. Each had to be carefully 











directly responsible for product performance 
and design — the men who control the 
specifications. 









ei These engineering executives—all of 
Courtesy of Kelvinator Division 
of Nash-Kelvinator Corporation| 
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yu 
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them—are regular monthly readers of 


ELECTRICAL MANUFACTURING. 


































SPEED MINUS DEVASTATING SHOCK .. . eliminates loosening of valve 
and operator assembly; avoids cracking valve seat and disc due to crystal- 
lization; cannot break wiring connections nor cause failure of electrical 
components by wire elongation; line ‘‘hammer effect”’ greatly minimized. 


POWER-DRIVEN OPEN AND SHUT ... eliminates dependence on less 
positive spring or gravity movements and consequent leakage due to 
failure to obtain tight shut-off caused by minor solid particles lodged 
on valve seat. 


USES NO CURRENT AFTER VALVE IS EITHER OPENED OR CLOSED... 
motor draws only small amount of current for brief time, thus greatly 
extending life of system components. Normal line voltage fluctuations 
will not affect operation nor cause overheating and premature failure of 
electrical parts. 


SPECIFICATIONS 
Universal, reversible motor drives a 


power screw thru a sturdy gear 4 AUTOMATIC REMOTE MANUAL 
reduction. Limit switch built-in; oo Works from contacts of any Any 2-contact push button 


standard temperature, pres- station permits jogging valve 
extra limit contacts easily accom- eck ec aad tai.) ened Poa edly ei gla 
modated. Standard models available 

in 3 sizes and 5 operating speeds; up 
to 12” valves at normally used pres- VALVES 
sures for oil, air, gas, water, steam rife: 
and chemical solutions. May be 
weather-proof, explosion-proof, acid- 
proof, water-jacketed or supplied At, a 
with minimum flow adjustment. Sa 


REQUEST CATALOG A3 oe, ; 


DOUBLE-SEAT PILOT 





FIRST IN MOTORIZED VALVES FOR OVER A QUARTER CENTURY 
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Let Among the Features 


















Dieflex Products List 


MADE WITH BRAIDED COTTON SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished Tubings 

VTA Grade B-1 Standard Grade Varnished Tubings 

VTA Grade C-1 and C-1 Heavily Coated Saturated 
Sleevings 

VTA Grade C-3 Lightly Coated Saturated Sleevings 


AA Me | 
BT 


MADE WITH BRAIDED GLASS SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished Fiber- 
ire lure 


Ae RM a ee 
Tee Tur ty 


VTA Grade C-1 Extra Heavily Saturated Fiberglas 
Sleevings 


VTA Grade C-2 Heavily Saturated Fiberglas 
pS TT) 

VTA Grade C-3 Lightly Saturated Fiberglas Sieev- 
arp d 


BTU Ce Mal ie M -t aeT| 
TC Me aati -r 


OF DIEFLEX VARNISHED 
TUBING PRODUCTS 


They say a duck’s feathers are “waterproofed” with oil—otherwise she would 
become waterlogged and sink. 


Like the duck, Dieflex varnished tubing products have to be treated to give pro- 
tection against the things they are supposed to protect against; whether it be 
moisture, oil, heat, high voltages, or other conditions in a piece of electrical 
equipment. At the same time a smooth inside bore to permit ease of threading, 
to prevent snagging, and to speed assembly must be provided as well as extreme 
flexibility, non-fraying qualities and complete roundness. 


Dieflex products are “varnish-logged”’. First of all, the cotton or Fiberglas 
braided sleevings are thoroughly impregnated with baking-type insulating var- 
nishes and cured by baking. Then, as many more dips and baking cures are given 
as is necessary to meet or surpass the desired V.T.A. or A.S.T.M. grade. For 
silicone-treated Fiberglas grades, Dow Corning silicone varnishes are used. For 
all other grades, long oil-type oleoresinous insulating varnishes especially 
formulated are used. 


PROMPT SHIPMENT NOW AVAILABLE 


Dieflex varnished tubings and saturated sleevings are available in all standard 
sizes, colors, and grades, and prompt shipments can be made, usually from stock. 











Sf with recessed heads are 
also available from many manu- 
facturers listed at right. 


aS hae Me mete 2 | OR WHEN SCREWS ARE TINY AND NEAT APPEARANCE ABSOLUTELY 
2h ie ‘ UUme liled CERTAIN WITH ANY TYPE OR SIZE. 


EASY TO INSTALL IN NARROW OR WHERE SCREWS MUST BE CLOSE Ue ama es 2 ee 
eee TOGETHER Ute CR eg a8) 








SZP7S ARE PRE-ASSEMBLED WASHER AND SCREW UNITS 
IN WHICH THE WASHER IS HELD ON THE SCREW BY THE 
ROLLED THREAD AND IS FREE TO ROTATE. 





SEMS eliminate the labor and cost of hand assembling 






washers and screws. Only one unit to handle . . . delivered 
to you Pre-assembled . . . ready for installation. SEMS 
assure fast, easy driving... better fastenings 

and improved product performance. 

Write for Free Sample! 

Test SEMS yourself! You will immediately 


see the many advantages for faster, more efficient 





Get This New 


Sens Data Book! assembly. Write to any one of the fastening 









Here they are... all the advan- is ° 

tages of SEMS! Book shows how they manufacturers listed below. 
speed assembly ... improve product perform- 

ance and reduce costs. Includes cost charts so that you 

can actually figure savings beforehand! Write for free SEMS Just say you want a SEMS SAMPLE! 
book ...'any one of the manufacturers listed below will send 









it to you. 
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Division 


~. again dominates the scene. The “CRL IN THE 


of GLOBE-UNION INC., Milwaukee 


PRODUCERS 





With the dawn of the new electronic era CENTRALAB 


DIAMOND?” identifies a group of QUALITY compo- 
nents engineered to the exacting requirements of the 
new electronic age . .. . always specify CENTRALAB. 


Ceramic Trimmers 
Bulletin 695 


OF 


ELECTRICAL MANUFACTURING 





these superlative 
performance 
characteristics 


wage oe ee Se pee 


CORROSION-PROOF—Terminals corrosion- 
proofed by the AMP exclusive process show no 
increase in resistance, even under excessively 
corrosive conditions. AMP _Corrosion-Proofed 
BARREL PRE-INSULATED Terminals mean maximum electrical efficiency and constant per- 


formance for the most sensitive electronic instruments and equipment. 


AMP TYPE PRE-INSULATION—The AMP Pre-Iinsulated Terminal 
is terminal and insulation in one. Saves time in handling, stocking 

. INSULATION SUPPORT and installation. Only AMP has INSULATION BONDED TO THE 
TERMINAL—can't slip or come off. AMP Pre-insulation saves man- 
hours, lowers production costs. 


INSULATION-SUPPORT—AMP Diamond-Grip Insulation Sup- 
port makes a superior, vibration-proof electrical connection, gives 
fully circumferential metallic support to the insulation. A safer, 
neater, connection. No frayed insulation, no broken wires, no 
additional installation time. 


One operation of AMP hand tool or press die makes the complete 
installation of terminal on wire. 


Only AMP gives all THREE... in ONE terminal! Only AMP 
Terminals provide connections meeting the rigid requirements of 
the most sensitive electrical or electronic instruments and equip- 
ment... Write for your copy of new AMP Catalog today. 


AIRCRAFT-MARINE PRODUCTS Inc. 


1521-35 NORTH FOURTH STREET. HARRISBURG, PA. 


- ORROCK, 1405 Bishop St., Mont 


il 
e 


In Canada: F, N. ADAMS, 726 Homer Street, Voncouver, 8. C. 
T 











HERBS YOUR /erviglas 
8 ss 


iaetiicthagiy- told aid chown —in this bneklet of hasic 
information. It includes the concise facts you want to 
know about the properties of this crystal-clear acrylic 
plastic and its many fields of application. 


Mota CyeTee Important considerations 
in making new product 


pics of PLEXIGLAS are covered in this instructive 
manual. How designers can take full advantage of the 
spam prepertice of PLEXIGLAS is illustrated with precise 




















Valuable information for all 


Designers and draftsmen, fabricators and molders — in fact, 
all who are interested in the use of PLExicLas will find much 
of specific value to them in these booklets. They are published 
by the Rohm & Haas Company to make sure you will have 


the facts you want about PLexicLas, when you want them. 


Only Rohm & Haas Makes PLEXIGLAS Crystal-Clear Acrylic Plastic Sheets and Molding Powders, 
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REFERENCE LIBRARY 
















wie Cee 6h PTICAL PROPERTIES 
index of refraction, dis- 


measurement which have been developed for LE) 
in the Rohm & Haas laboratories. 


Engineers and designers Tue! PROPERTIES 
will find this manual espe- 
silly helpful in utilizing the special mechaniea! prope. 
ties of PLEXIGLAS. Measurement data on these p 0 per ri 
methods that have been developed. ee 





Thies inaiinieaet: 
PLEXIGLAS will male to 





All available without obligation 







You may wish to include one or all of these booklets in your 
library —to have a fingertip file that will aid you in getting 
the most out of the unusual properties of PLExicLas. Write 
on your company letterhead and the booklets you wish will 
be mailed promptly without obligation. Our technical staff will 
aid you in your specific design or production problems. 





PLEXIGLAS is a trade-mark Reg. U. S. Pat. Off. 


) N ,  f WASHINGTON SQUARI 
A ) \Y| | aN l PHILADELPHIA 5, PA 








Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides 
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50,000 SQUARE FEET 


A Monumenl to Lualily 


We present a new mill, set aside for the production of 
metal tubing for the electronics industry. 

Control of analysis, dimensions and tolerances — 
uniformity in performance of cathodes, anodes, Seam- 
less and Lockseam* and other parts — laboratory for 
development of new materials and for exhaustive study 
of present ones —a mill to which the industry can look 
for leadership in the solving of tubing problems. 

Production experience is joined with the most 
modern equipment, to supply you with Superior tubing. 


The size range is still ¥’’ OD down to the smallest. 


*U. S. Patented 


THE BIGGER 






ENNSYLVANIA 
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Enzymes . . . Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 


WANT HIGH-SPEED SOLDERING? 


I a eae | 
G-E SOLDERING IRONS 


STURDILY BUILT 
EASILY REPAIRED 


MODERATELY PRICED 


Write today for Bulletin 
GEA-4519. Address 
Section A675-127, 
Apparatus Dept., 
General Electric 
Company, Sche- 
nectady 5, N.*¥. 


AND 


METAL SPECIALTIES 
Modern plant equipped to 
produce accurate work in 
all metals. 

Send your specifications to 


us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 


WL 
QUALITY 
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Are You Making 
Your Own Motors? 


HOweR 
(OMMET {TOR 


‘oRPon trie) 


Before completing a design for a new com- 
mutator, check with us—we may be manu- 
facturing a unit which will meet your 
requirements, or we may have the dies to 
give you prompt deliveries. 


Our engineering staff is available for con- 
sultation at any time. Their knowledge 
and experience acquired over the many 
years of concentrated efforts on building 
better commutators is yours for the asking. 


3 


FACTORIES 
To Serve You 
Quality Commutators. 
TOLEDO COMMUTATOR CO. er 
ae a eee eery Crt ne 


HILLSDALE “COMPANY Michigan 





Gh HBB HUBBA/ 
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, HUBBA 


HUBBA 


(East Indian for 
“there’s no substitute” 


LOY PPI’... 
anf), BUA . . « It’s tops) 


IW W, wan 


Of course we've heard the popular expression, “hubba, hubba, 
hubbal” — and perhaps. Micah is only kidding when he tells us 
it's East Indian for “there's no substitute”. 


Hubba, hubba, hubba, or not, there is no substitute for mica where 
mica is needed. Nothing else possesses the high dielectric proper- 
ties of mica, nothing else lasts so long. And while you're getting 
mica, there’s no reason why you shouldn't get the best — for 
Macallen Mica costs no more. 


When you think of MICA think of MACALLEN 
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tagged for the big jobs! 
ELECTRIC Z 8 | 
ST ee yearn 














“SS 
—> > 


d 
= 
RES CA 







{ < 
Follow the leaders—and you'll use HEXACONI! 
For rugged, heavy duty work or for light, intri- 
cate work ... for continuous production or hard- 
to-get at work ... here's the answer. One 
reason is "Balanced Heat''—dissipating exces- 
sive element-impairing heat—and minimizing 
element burn-outs and tip replacements. Another, 
is their light weight and efficiency. 

LITERATURE AVAILABLE — The complete HEXA- 
CON line of screw tip and plug tip irons from 
40 to 700 watts, and with tip diameters ranging 
from ¥%” to 1%”, is fully illustrated and de- 
scribed. Write today; no obligation. 


HEXACON ELECTRIC COMPANY 


177 West Clay Ave., Roselle Park, N. J. 


















HIGH-QUALITY, LONG-LASTING 














“TAB” That’sjA Buy 
a AUTOSYN BENDIX 


Brand new v’'t sealed and in- 
spected, packed in overseas cans 
synchro-transmitters A.C. 115 V. 
60 cy. operation. Type — Heavy 
duty continuous operation. — High 
torque 46 oz.’’— 105°. Precision 
accuracy made for gun fire control, 
cost gov’t $90. Wt. each 5 Ibs. 
“TAB” SPECIAL TWO FOR $18.00. 


COMPLETE NEW W. E. OSCILLOSCOPE 


5 inch made by Western Electric for U.S. Army type BC412 Cost gov't 
over $2000 . . . Contains power supplies 115 V 60 Cy: amplifiers and con- 
trols for Vertical and Horizontal position. Focus intensity, Sensitivity, Spread, 
Sweep (fixed freq.) with new tubes 5BP4,879,5T4, Six 6L6, Two 68J7,- 






















Sefore you wpecify 
ANY MOTOR, cZecé 


‘these WALLEY 
ADVANTAGES 


~~ Wide Adaptability—sizes 12 to 75 h. p. 


6AC7,6H6. Easily adapted to laboratory service work or factory production. 
Completely housed heavy steel case. Designed for continuous use and rough 
handling, excellent for factory production. Exceptional “‘TAB’’ price $65. 
ship. wt. cased 200 Ibs. Tested guaranteed new. 

$1 Min. orders FOB, N.Y.C. Add Postage all orders and 

25%, deposit. WHitehall 3-3557. Send for catalog 300. 

Don’t wait, rush orders as quantities are limited. 


‘“*TAB’’, Dept. EM5 
Six Church Street, New York 6, N. Y. 


~ More Flexibility in power planning. 
~~ Takes Unusual Power 
« 






Loads 


-mall eleetrie coils. reactors and paper tubes ee of . 
piasn-Froo 


ida VS 
" — Cool 
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nd tubes. Write | 


MANUFACTURERS CO., Phila. 23, Pa. 





VEER 141 * DIFFERENT 


| ee * KINDS OF 
for Unusual Heaters and § "i * 


STAR INSULATIONS 


Each With Individual Characteristics 





Compound Melters.... 






























1. THERMOLAIN 5. No. 921 INSULATION 
A heat-resistant refrac- Can be molded into dif. 
Here are a few “special purpose” heaters adie: °° eal 
which typify Sta-Warm’s ability to apply : ie 6. NU BLAC 


low even electric heat 
distribution in unusual 
ways to solve unusual 


Will not soil in assembly 
or use. Excellent for 
wiring devices or novelties. 


7. HUMIDOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


problems. 3. COMMERCIAL WHITE A highly porous porcelain, 
Most economical for use suitable for many applica- 
“ in most applications. tions in humidifiers. 
8. STEATITE 
HEATED BLADE with rela- 4. VITROLAIN Has a very low-loss fac- 
tively dull edge, that em- Strong, dense, non-porous, tor, making it well suited 
ploys heat rather than knife Snene ean High di- ~ a and television | 


sharpness to cut, trim, mould 
or seal synthetics and plas- 
tics having low melting point. 


PORCE OMPANY 


HEATED RING fits over 41 MUIRHEAD AVENUE TRENTON, N. J. 
extrusion die to <a STAR PORCELAIN COMPANY, Ltd. 
proper temperature of die 49 MAIN ST. TORONTO 14, ONT. 


so material flows through 
smoothly. 




















ELECTRICALLY HEATED 
GATE VALVES for 4” to — . | 
3” dia. heated pipe or hose 
to eliminate freezing of low 
melting point materials _ in 
transit. Sta-Warm also sup- 
plies the heated pipe or hose. 










IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 
Stamped Markings, as desired. Consecutively numbered tags a 
specialty. Blank tags for customers who prefer to do their own marking. 


a Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-270 NEWPORT, KENTUCKY 





Also, a wide variety of extra large capacity or 


unusual shaped compound melting tanks, dis- ( cs ELECTRICAL MANUFACTURERS \ 
pensers for unusual applications, cellophane and RUBYFLUID’S TRIAL OFFER 


— oe For —s to your unusual of Paste and Liquid SOLDERING FLUX 
meiting problem write Dept. EF. available to You! 


: 25c in coin or stamps will bring you a generous supply of paste 
STA-WARM . and liquid flux. Rubyfluid @ Wets out freely 
@ Properly prepares metal for strong neat union. 
FLEC (0 @ Free of harmful fumes. @ Economical. 
e ® 
565 N. Chestnut St. 
Ravenna, Ohio 











@ Easy to use. 
Write Today 
RUBY CHEMICAL CO. 
68 S. McDowell St., Columbus 8, Ohio 
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Complete Equipment for 
Heating, Pouring, Conveying Compounds 


ELECTRICAL MANUFACTURING 








GOVERNMENT-OWNED 
SURPLUS 


HEAT TREATING . 
FURNACES 


Standard Makes - Modern Equipment - Attractively Priced 


Here is real opportunity to complete plans tabled because of equip- 
ment shortages. Hundreds of surplus industrial furnaces, from 
melting types to induction hardeners, from simple dryers to the 
last word in controlled atmosphere heat treating furnaces are 
available now . . . in quantity . . . for immediate application to 
production line, tool room, or laboratory problems. Here, priced 
for quick sale, is exactly the equipment you have been waiting for 
to improve post war products or cut fabricating costs. 

This equipment is now on sale at every War Assets Administra- 
tion Regional Office. Check into it today. 


THREE STEPS TO TAKE 


ay Accurately Determine Your Needs—Check your 
operations and jot down the type of equipment you 
need, necessary capacities, ratings, etc. Where possible 
indicate the make of equipment you would prefer. 
This information we will need to locate for you suit- 
able surplus equipment. 


Estimate the Cost You Can Afford— Here again is 
a guide we will need in locating the right equipment 
for you among the many hundreds of available fur- 
naces. In pricing we give consideration to such altera- 
tions as may be necessary to meet your specific problems. 


e 


CONTROLLED ATMOSPHERE HARDENERS 
fia For precision tools and dies 
u i and applications where sur- 

= faces must be protected. 


VETERANS OF WORLD WAR Ii: Toaid you in pur- 
chasing surplus property, a veterans’ unit has 
been established in each War Assets Adminis- 
tration Regional Office. 


INDUCTION HARDENERS 


The latest development in 
controlled surface hardening 
by high frequency induction. 


wa R ASSE 





puieratconreenasipanmeniibnsmenggiens © FILL IN AND MAIL THIS COUPON---------- 


To War Assets Administration: Please send me information on the following types 

of Surplus Heat Treating Equipment: 
FUEL INTENDED USE 

0 Electrical 

0 Gas 

0 Oil 

0 High Frequency 

Induction 


I am also interested in ( heating furnaces, [) melting furnaces, () dryers, 
0 kilns. 


TYPE OR MAKE 


TS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 
Offices located at: Atlanta 
Detroit 


Minneapolis 
Portland, Ore. 


- Birm 
‘Helena Houston 
Nashville 


+» Richmond - 
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New Orleans 
St. Louis 


Dallas Denver 
Los Angeles - Louisville 
Omaha Philadelphia 
Seattle Spokane 


Boston Charlotte - Chicago Cleveland 
Kansas City, Mo. Little Rock 
New York Oklahoma City 

Salt Lake City San Antonio San Francisco 

Fort Worth (Tol2nhon2 27-75%") 


ingham - 
Jacksonville 


Cincinnoti 







BAKER CONTACTS 


and CONTACT MATERIAL IN PLATINUM, SILVER, PALLADIUM 


HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 


This is What Happens SPIRAL 
When a WELD-BILT Hydraulic WOUND PAPER TUBES 
Lift Truck Strikes a BUMP... \ 

ed 7 | for Coil Cores 


Leaves the Floor 


Pat. Applied for 
. While on MOST Lift Trucks Square @ Rectangular @ Hexagonal 


revit Front or Back Wheels Go . 
~ pi gilakcea ce elie pe Triangular @ Round @_ Half-Round 


Ti Tetal: Me baila lt 


WELD-BILT TOGGLE ACTION FRONT 
AXLE PREVENTS THIS PARAMOUNT PAPER TUBE CO. 


— Keeps Truck Level as Front Wheels Absorb Platform Tilt : 
Without Strain on Front Steering Spindle . . . Avoiding 805 Glasgow Ave., Fort Weyne 4, Indiana 


Damage from Jar or Vibration — Floor Wear and Tear — 
Makes Trucking Easier, Faster. 


\ 
"Weld -Bilt” Portable Elevators S e Would a vibration meter locate 
HEAVY DUTY SE4 Wheel Toughe a > trouble in your WASHERS? 


Y 1 Tiering Machines 
Beau c ae: TRUCKS 9g Electrical equipment requires super-precision rigidity—dependability. 
— Built in Capacities of from Hydraulic Make sure with 


Tae ae Lift Trucks QUADRIGA Quality, WASHERS 


Barrel 
Trucks & Racks 


Send for Arbor List of over 1000 sizes 


duit Descriptive Foider of WELD-BILT Hondling Washers to specifications of any type, purpose or material. 
Equipment sent upon reavest. Prompt estimates. Ask for illustrated Quadriga Catalog. 
Also SMALL METAL STAMPINGS, any design 
WEST BEND EQUIPMENT CORP. THE QUADRIGA MANUFACTURING CO. 


2233 WATER ST WEST BEND, WIS Incorporated 1894 “Half a Century” 
nates al palettes cn 215 W. Grand Ave., Chicago 10. IL 
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CATCH THOSE INSULATION FAULTS 
BEFORE THEY LEAVE THE FACTORY 








The G-E insulation-resistance meter 
will insure uniformity of your insulation 
materials during the manufacturing 
process. It measures insulation resist- 
ance over a range of 0 to 20,000 meg- 
ohms. Tests on apparatus already in- 
stalled indicate condition of insulation, 
so that correction can be quickly made. 
Also makes possible study of effects of 
temperature and humidity on insula- 
tion. Small, compact, portable —con- 
venient for production and service test- 
ing. Simple and safe to operate. More 
details are given in Bulletin GEA-4174. 


IT’S EASY TO INSPECT 
FERROUS MATERIALS 





Here’s a quick, simple, non-destruc- 
tive way to maintain close quality 
control of apparatus such as rods, bolts, 
springs, and small fabricated parts. 
The G-E magnetic comparator tests 
these parts and compares them to a 
preselected standard. Helps you to 
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THOSE VARIATIONS 






OP in PRODUCT QUALITY 


@ Here are five efficient and dependable “supervisors” of 
quality control which can help you get highest quality 
at low production cost. They will aid you in saving time 
and money, and in eliminating waste. 

Our engineers can help you with your special quality 
control requirements. They will be glad to discuss them 
with you. Call our nearest office, or write Special Products 
Division, Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 
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maintain uniform characteristics in 


terial without i the face. 
your apparatus. Bulletin GEA-4169. ee ee ee oe 


A gage head is placed on the surface 
(flat or curved), and an instrument 
indicates the thickness. Three types of 
gage heads are available for the sensi- 
tivity desired. Bulletin GEA-4363. 










MATCHES SURFACES 
—AT LOW COST 












STRAIN, PRESSURE, 
SHOCK .. . VIBRATION 












Save time, reduce production cost, 
avoid waste ... with G-E standard 
roughness specimens. They provide a 
standard objective reference by which 
roughness and appearance of various 
finishes can be designated. Help reduce 
production costs by facilitating selec- 
tion of roughest allowable finish. A 
quick, convenient method by which 
engineers, inspectors and mechanics can 
determine whether surfaces meet speci- 
fications. Bulletin GEA-4335. 











The strain-gage amplifier helps to 
measure these by amplifying the electric 
output of suitable detector units. Sup- 
plies sufficient electric output for record- 
ing or indicating instruments. By using 
this amplifier, oscillograph records can 
be made of strains, vibrations, ac- 
celerations, shock, pressure which may 
vary in frequencies from 0 to 1000 
cycles per second. Easy to use and 
adjust. Write for Bulletin GEA-4226. 


wee nny 









NEED TO MEASURE THICKNESS? 






General Electric Company, Section 800-21 
Schenectady 5, New York 


Please send me the bulletins checked below: 


0 GEA-4174—Insulation-resistance meter 

0 GEA-4169—Magnetic comparator 

0 GEA-4335—Standard roughness specimens 
0 GEA-4363—Thickness gages 

0 GEA-4226—Strain-gage amplifier 






Be sure coatings or sheet materials 
are of adequate thickness (but not too 
thick or wasteful). The G-E thickness 
gages will measure thickness of paint, 
copper plating, sheets of glass, plastics, 
















paper, and other non-magnetic ma- I i sess acakeeeiamcst ta cbnaeneseetee os 
terials when backed by a magnetic c 
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GISHOLT DYNETRICS* go to 
to eliminate vibration! 


That’s no mere figure of speech. It’s literally 
true! For the basic principle of Gisholt Dynetric 
Balancing Machines is so flexible that it can be 
used to locate and measure unbalance in any 
rotating part, without regard for weight, size, 
or length of the piece. 

In the photo above, a Gisholt Floor Type 
Dynetric Balancing Machine is seen balancing 
a turbine spindle similar to those used for driv- 


ee oe 
Bs ae 6 


ing propellers of merchant ships and warships. 


"2: tl ake ie : aint THIS GISHOLT FLOOR TYPE DYNETRIC BALANCING 
This machine ” capable of snenetns gic with MACHINE used for balancing the spindles of steam turbines, 
an outside diameter of 100” and weighing up before and after blading, is capable of balancing parts having 


to 12% tons. Its use eliminates destructive outside diameters of 150" and weighing up to 30 tons. 
vibration and assures trouble-free operation 
over extremely long periods. 


Wherever precise balance can improve the 
performance of your product, whether the part 
weighs a fraction of an ounce or many tons, 
there’s a Gisholt Dynetric Balancing Machine 
to do it more quickly, more accurately, and 
more economically than by any other means. 
Write for full information. 


* Developed jointly with Westinghouse Electric Corporation 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue «+ Madison 3, ” 


| | This 50-ton herringbone gear used in transmitting 
| | power to the propeller of a large battleship is balanced 
/ on another Gisholt Floor Type Dynetric. 


.!. With Gisholt. \\ 


‘ 


Se Maa aL as e BALANCERS © SPECIAL MACHINES 


/ 
Look Ahead... Keep Ahead [ ( 
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A prime consideration in fans, car 
heaters, and appliance motors in 
general. Our special grades for 
this service permit high sustained 
speeds, give long life, and are quiet. 
We will gladly submit samples on 
request, or we will test your motor 
in our Laboratory and submit our 
best grade for your approval. 


CARBON BRUSHES ‘ 


MORGANITE BRUSH COMPANY, INC., LONG ISLAND CITY 1,N. Y. 


1629 Telegraph Ave. 453 So. Spring St. 343 So. Dearborn St. 
Oakland 12, Cal. Los Angeles 13, Cal. Room 802, 
Tel. Glencourt 5838 Tel. MUtuol 3824 Chicago 4, tl. 
Tel. WEbster 4936 


BUR 1 


PUTO 
ION Min ME 


1@\ 


Anau. ia 


Dow 


OUI X 


SIZE: 1%" x 13%” x 1%” 
TYPE MR-11* 


*SAMPLE 110 VOLT A. C. RELAY $1.59 
WRITE — WIRE — PHONE 

STANDARD ELECTRICAL PRODUCTS CO. 

401 LINDEN AVE. DAYTON 3, OHIO 


WAM EAA MEET MENENDEZ 


[v7 


tI 


wow 
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Quality coil bases, Kraft, Fish 
Paper, Cellulose Acetate, Com- } 
binations. Spirally wound for ¥ 
strength. Weight and space 
saving. Any ID or OD, round, 
square, rectangular. To your 
specifications. Send for samples. 


Ask for mandrel list. 
750 sizes 


PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST CHICAGO 47, ILL 


MAY 1946 


Patented: Nos. 
IMMEDIATE 23% 
2,149,584 


VALVE 
OPENS BY 
FLEXING 


FLEX-TIP AIR BLOW GUN 


The Original Flexible Tip Blow Gun. Positive, snappy 
action. Flex the tip for a gentle puff or a steady stream 
of high velocity. Light weight, sturdy, streamlined, in- 
destructible. Plated, hardened steel nose. You can drop 
it, throw it on the concrete floor, drag it around and 
through machinery without injury to blow-gun or ma- 
chine. No Handles. No Levers. No Triggers. No Push- 
buttons. No Springs. No Packings. No Leaks. Nothing 
to break, clog, or get out of adjustment. Furnished in 
standard 14” pipe thread. 


Price, $1.00 each 


HECKETHORN MFG. 
& SUPPLY CO, LTTLETON 
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Preferred By The Professionals 
Consult Your Jobber or Dealer 


Yd 










For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 

Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 
Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 
3445 Howard St. SKOKIE, ILL. 






























VHC 


TERMINAL Sear 


SMALL METAL STAMPINGS 


In accordance with. Customer’s Prints 


TT ATTA RLTLUAILH 





CABLES BACK 
AND FLEXO'S GOT IT 


FLEXO has once more ex- 
panded its production pro- 
gram. At the new FLEXO lo- 
cation, greater facilities will 
be available for manufactur- 
ing increasing quantities of 
the same high quality copper 
wire and cable. Write FLEXO 
for catalog, price list and addi- 
tional information concerning 
your particular needs. 


FLEXO WIRE 


70 W. First St., Oswego, N. Y. 











CN 








ACCURACY #@ PRECISION @ REASONABLE CHARGES 













Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
17 Virginia Avenue, Providence 5, R. I. 
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THE HOPP PRESS. INC. 


460 W. 34th ST. NEW YORK 1, N.Y. 


ESTABLISHED 1893 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 





simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 












MODERNEZE your 
machines with 
TRICO OILERS! 


Visible, automatic lubrication 
adds longer life and value — 
improves appearance—increases 
prestige and adds GREATER 
SALES APPEAL! 


WRITE FOR CATALOG 
TRICO FUSE MFG. CO 
MILWAUKEE, WIS 


MAY 1946 


J MEN WHO KNOW... 
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KESTER Cored SOLDERS 
for work that MUST be right! 


@ Safeguard the performance of the equipment you build 
with the help of Kester Cored Solders! 


@ The superior quality of Kester alloys enables them to 
stand up permanently under vibration, shock, bending and 
the contraction and expansion of temperature extremes. 
Self-contained fluxes are positive-acting and do not dis- 
integrate or lose fluxing power. 


®@ The patented plastic rosin flux in Kester Rosin-Core Sol- 
| der will not cause corrosion at electrical terminals, or injure 
insulating material. Terminal resistance is eliminated when 
connections are protected with Kester Rosin-Core Solder. 


@ For general soldering use Kester Acid-Core Solder for 
clean, permanent results. 


@ Insist on Kester, whatever the soldering job. Kester 
solder specialists, backed by 47 years of laboratory research 
and practical experience, will gladly assist you with any 
solder question. No obligation, of course. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, IIl. 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
Cored Solilersa— 


STANDARD EOR Pee ees 
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NOW (wuitan) 
AVAILABLE VULCAN 
AN tion. 


mm IMMERSION 
y ee 


HEATING 
CORD CLAMP CAPS 


UNITS 
CAT. No. 173 
10 Amp. 250 V.—15 Amp. 125 V. 























Complete with 
gaskets, 
terminal 
cover, etc. 


PIPE THREAD 
STRAIGHT THREAD 
“BOLT ON” TYPE 

FLANGES 


















































Furnished separately or com- 
plete with conductor cord 
and switch, single or three 
heat. 


Li 









Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
mode. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 

An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


Single and three heat, with various metal casings, as re- 
quired for heating water, oils, paraffin, chemicals, etc. 


VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 


Mokers of a wide variety of Heating Elements for assembly 
into manufacturers’ own products and of Heating Specialties 
that use electricity. 


RELAYS 


‘TELEPHONE TYPE, D.C. — A.C. 
MIDGET TYPE — AIRCRAFT 
SPECIALS 


ENGINEERED TO YOUR REQUIREMENTS 


Sterling Engineering Ca . 


LACONIA, N. H. 





Clomp which is riveted Bridge-type internal Famous Spring-Action 
to the plug so that it bracing sections odd contacts will make 
connot move is odjvst- greatly to the strength satisfactory contoct at 
able to oll wire sizes of the bokelite case, all times without tom- 
ond offords absolute which con thus with- pering with the 
stroin relief. stond high pressures. blodes .. . 





Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Porallel ground wire). 

Cot. No. 173G—Same as 173 with .187” ground hole 
thru side of bokelite for use ‘with Blades). 





25 YEARS 


Experience Solving 
Wire Stripping 


roblems. 
MODEL 
2 
What Is Yours: No. 100 


Send your problem for 
prompt solution by 
Experienced Engineers. 


We also manufacture 
machines for 
WIRE CUTTING 


ALLIED aa MUR | Sey ENS 


INC Catalog Upon Request 


76-82 Coit Street Irvington 11,N. J LEAD-ALL PRODUCTS CO. 
ene MINT CT Ma d\n wet | 24 E. 21 ST., N. ¥. 10, N. Y. AL. 4-2634 


ideal for use on Extension Lights ® Portable Equip- 
ment ® Vacuum Cleaners ® Toasters ® Electric 
Heaters ® Motors © Heater Cord Sets ® Irons ® 
Medical Equipment ¢ All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 
Machines ® Mixers ® Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 
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an Instrument 
like this ? 










This H-B Red Top Thermo-Regulator has 
limitless applications in the field of accu- 
rate temperature control. It is used to 

eliminate guesswork, simplify supervision, 
increase the quantity or quality of produc- 
tion and aid in hundreds of other ways by 
holding, controlling or limiting temperatures 
—automatically. Ranges are from minus 35° 
to plus 350° F. and temperatures can be main- 
tained to an accuracy of a fractionof a degree. 

Ranges may be set as specified or adjustable 

units may be set at any temperature point within 

’ the range and ‘reset as frequently as desired. 


Being specialists in temperature indication and 
control, we are able to give the benefit of our 
experience to anyone who asks—"What can | 
do with an instrument like this?’ Why not write 
us today? H-B Instrument Company, 2514 North 
Broad Street, Philadelphia 32, Pennsylvania. 







. 


es THERMOMETERS + THERMOSTATS + RELAYS 
Sacean THERMO-REGULATORS - HYDROMETERS 









4 Conductor —14 Ga. Cable 


HARD-TO-GET! 


Available in Limited Quantity 
Order NOW—IMMEDIATE SHIPMENT! 





















© 4 Conductor Cable. 
@ 14 Ga. 

@ Stranded Flexible Copper. 

@ Color Coded Conductors of Geon Plastic. 
@ Small OD — approx. 2” diameter. 


@ Flame, oil, and water-resistant outer covering and can- 
ductors. 


@ Tinned copper shield between outer covering and woven 
cotton braid — gives added strength. 


e Light weight, flexible cable. 
Per 1000 Ft. 


PRICE: “250 i. cois 12.00 


Manufacturers and distributors of insulated electrical 
wire, cord sets, cables, etc. 


COLUMBIA WIRE & SUPPLY CO. 


5738 ELSTON AVE., CHICAGO 30, ILLINOIS 


MAY 1946 
















@ Newport Electrical Sheets are avail- 
able in a wide range of grades, sizes 
and gauges. They punch cleanly; are 
always true to gauge and uniform in 
physical and electrical properties. You| 
can depend on Newport’s unvarying 
high quality for all your electrical sheet 
requirements. Write for complete de- 


tails and specifications. 


NEWPORT 
PROOUCTS 


Hot Rolled Steel Sheets 
Hot Rolled Pickled Steel Sheets 
Newport Electrical Sheets 
GOHI Pure Iron-Copper Alloy Sheets 
Globe Brand Galvanized Steel Sheets 
Newport Colorbond Steel Sheets 
KCB Copper Steel Sheets 
Newport Long Terne Sheets 
Newport Galvannealed and DeLuxe 
Metal Sheets 
Aircraft Quality Alloy and Carbon 
Steel Sheets and Plates. 


NEWPORT 
KENTUCKY 









































































COUPLINGS | 









Better Appliances 


4 
4 





We are shipping some CORWICO 
products for civilian use, ee 
and hope that we shall 
soon be able to get aan f 


more to the trade , 
ime KB 
‘ i - , 
mera RUBBER METAL RUBBER METAL © C 


CAP BUSHING = SPACER BUSHING CAP 2 | WIRE COMPANY, INC. 
ar i 2 ee i . 15 Pork Row. New York 7, New York 


7 


ORFLEX POWER COUPLINGS control See 
_ easel Tilt ht esa le Tit ede | bella 
angular misalignment, absorb shock and | . Ss : BURNLEY 
smooth-out power impulses. THE ORIGINAL 


SURRLEY A FAVORITE 
Megeoy| FOR 45 YEARS 


They embody rubber bushings which fric- 

tionally grip the shafts and can be assembled 
) apres || ey) . 

quickly and easily due to their simplicity of SATTERY & MFG.COM 

design. Due to the symmetrical design of . ties MAKES SOLDER FLOW 

Underwriters’ Laboratories QUICK AND FAST 

Tilt te Paet ttt- Sit ele Sala lel tte Manufactured by 


noiseless operation. Relative motion between | | BURNLEY BATTERY & MFG. Co. 


the shafts is provided for by flexing of the NORTH EAST, PENNSYLVANIA 


TORFLEX couplings they are perfectly bal- 





rubber bushings, and absence of slippage 
Mel) ae Pee CM Lire ditt 
nates the usual frictional wear found in other 
types of couplings TORFLEX couplings are 


low in cost and extremely efficient in operation. 


Send for more detailed information. 





} 


PRODUCTS COMPANY Bo cares Ginere scheme teleely encloses oo “4 
Size 3” x 1” x %”. Adaptable to narrow range fine adjustments 


; . P ceo" 
i ‘oarse hin 100° F. and 600° F 
5105 COWAN AVE. + CLEVELAND 4, OHIO, U.S.A. | of ‘wide range coarse adjustments, within 100° F. an 
Write for descriptive bulletin 


GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N.Y. 
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ED 
BY GOOD SPRINGS 


It is false economy to treat springs as an afterthought in 
product design. For, too often the failure of a single spring 
| means fofal failure. Spring trouble can result from wrong 
| material, wrong type, wrong gage or inaccurate manufac- 
| turing of the spring itself. There are many variables, most of 
which can be detected only by special precision equipment. 
| 





“Accuracy” and “Uniformity” may be overworked words to 
some, but with us they are a promise. And to protect our- 
selves on this promise, we have thousands of dollars invested 
in testing machines and devices of the most modern type. 
This preventive “medicine” is available to all our customers. 


PRINGS & SCREW MACHINE PRODUC 














LAMINATED PLASTIC 
AND METAL 


We assemble many metal and laminated 
plastic components. Our facilities are 
available for manufacture of terminal 
strips, coil forms, resistor boards, 
banana plug assemblies and many 
other components. Special types to 


meet your requirements obtainable. 


General Laminated Products, Inc. 


of Illinois 
2857 S. HALSTED STREET » CHICAGO 8, ILLINOIS 












MAY 1946 





2 G THE PECK SPRING CO. 12 GROVE AVE., PLAINVILLE, CONN. 





NTI 
Tena 


Regulating the voltage for the control of speed, 
heat, or light, of an electrical appliance is often 
desirable. The series 141 transformer, with end 
bells, provides a primary tap changer on front for 
manual voltage adjustment. Can be supplied to 
your electrical specifications in sizes ranging from 
35 VA to 500 VA. 
Further details in Bulletin 168. 


THE ACME ELECTRIC & MFG. CO. 
35 WATER ST. CUBA, N. Y. 


Aemei> Floetric 
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Materials and components specified for the 
Hotpoint RC 8 Automatic Electric Range: 


ALLOYS 

ALLOY & TOOL STEELS 
ALUMINUM 

ANODES 

ASBESTOS 

BEARINGS 

BELLOWS 

BIMETALS 

BOLTS, NUTS & RIVETS 
BRASS & COPPER 
CAMS 

CASTINGS 

CERAMICS 

COILS 

CONNECTORS 
CONTACTS 

DIALS 

DIE CASTINGS 

FUSES 

GLASS 

GLASS WOOL & ROCK WOOL 
GROM METS 

HEATING UNITS 
HYDRAULIC CONTROLS 
INSULATION MATERIALS 
INSULATORS 
LACQUERS & VARNISH 
LAMINATED PHENOLICS 
LAMPS & PILOT LIGHTS 
LOCK WASHERS & LOCK NUTS 
LUGS 

MAGNESIUM OXIDE 
MICA 

NAME PLATES 

NICKEL 

PHOSPHOR BRONZE 
PLASTICS 

PORCELAIN 

PORCELAIN ENAMEL 
PRE-FINISHED METALS 
RESISTANCE WIRE 
SCREW MACHINE PRODUCTS 
SILVER 

SOCKETS 

SPRINGS 

STAINLESS STEEL 
STAMPINGS 

STEEL, SHEET & STRIP 
SWITCHES 

TAPE 

TERMINALS 
THERMOSTATIC METAL 
THERMOSTATS 

TIMERS 

WASHERS 

WIRE 

ZINC 


Courtesy of Edison General Electric 
Appliance Company, Inc. 


OWHERE is the leverage factor more powerful than in your 
N selling to the makers of electrically operated products. A 
single sale in this field—plus the repeat orders that follow—often 
represent millions of units, pounds, dollars. 

Consider just one small segment of this market .. . electric 
ranges. The production of more than a million ranges during 
this first postwar year is a virtual certainty. The making of these 
ranges will require huge quantities of materials, metals, electri- 
cal and mechanical parts, equipment and finishes. (See typical 
specifications list.) 

ELECTRICAL MANUFACTURING channels your sales story to the 

engineers and designers who decide on the specifications not 
only for ranges but for radios, refrigerators, vacuum cleaners, 
as well as for the 1400 other types of machines, appliances 
and equipment that make up the broad electrical manu- 
facturing market. 
When you advertise your product to these buyers 
through the pages of ELECTRICAL MANUFACTURING 
you're cooking with electricity! 


ELECTRICAL MANUFACTU wilh 


THE GAGE PUBLISHING COMPANY, 1250 AVENUE OF THE AMERICAS, NEW YORK 20, 


PUBLISHERS TO INDUSTRY SINCE 1892 


ELECTRICAL MANUFACTURING 


















| aMPERITE 





DELAY 
RELAYS 


PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


Other important features include: co 
1. Compensated for ambient tempera- ‘ 
ture changes from —40° to 110°F. | oe 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
- Explosion-proof. 


4. Octal radio base permits 
easy replacement. 


light, 


he ee 


5. Compact, 
inexpensive. 


rugged, 


: SPST 

~~ “Normally Open; SPST Nor- 
 -Miallly Closed. 

* WHAT'S YOUR PROBLEM? 


for. “Special Problem 
gad Descriptive 


WV ze 


561 BROADWAY 


6. Circuits available: 


ge SA Sdeeagee Wate age ae 
* mae - 


NEW YORK 12, N. Y 





LOUTHAN SX-1 


STEATITE LOW LOSS 


% For RADIO Communication Use. 


% HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture. 


% Precision Made . . . Any Size, Any Shape. 


The LOUTHAN MANUFACTURING CO. | 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO; U. S. A. 











SIMPLE and (} 
EFFICIENT 






DIRECT DRIVE 
COUPLINGS 





* This exclusive direct drive coupling, with rubberized cushion 
gripped permanently by die-cast ends, has no parts to get out of 
or ae 2 to ee. Minimizes misalignment, free end float, and 


backl Cus made for specific iob. Lengths from 2- 1/2” up. 
Bores ashe” 38", 7/6" and 1/2”. A million giving satisfactory service. 


« Write for sample and further details. 


UE 


216 E. MICHIGAN STREET MICHIGAN CITY, INDIANA 


MAY 1946 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 











¥ 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality bees on all types of insulated wire 
“ from 8 gauge to the very 

finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 


lease the wire — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. . 

Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 





Al Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical construction. 


TNMs RS 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 
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SPECIAL 
TORQUE PORCELAIN PARTS 


MM © T O rR © @ Our job is to produce Special 


gg ep aime Porcelain Parts to meet the cus- 
, tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 

inquiries; no obligation. 


B-I-W. Co-X Cable 


and sizes of co-axial cable for high fre- 
quency applications:— 


Ohio Torque Motors are ‘employed to release 
brakes and hold them open . . . operate gates 
and doors . . . turn valves . . . operate clutches 
.. . Close and open switches . . . any job a solenoid 
or power cylinder can do. 


—Small flexible, low capacity (5 to 10 uuf/ft.) 
for internal wiring, patch cords, etc. 

—Co-axial and Twin-axial weatherproof cables for 
antenna lead-in and other outdoor uses. 
—Flexible standard synthetic insulated cables for 
electronic apparatus. 

—Heavy duty, high power, flexible or semi-rigid 
transmission line. 





They can be stalled for the length of time to suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 


! 
| B. I. W. offers a complete range of types 


| All of the above can be supplied with special fittings and 


; . juncti f cti t 1 igid lines. 
Ohio Torque Motors are silent. Made for any ey see eee ee See a eee 


power from 1 oz. ft. to 100 oz. ft., equal to 1-16 BOSTON INSULATED WIRE & CABLE COMPANY 
ft. Ib. to 742 ft. Ibs., and to operate on one- two- DORCHESTER, 25 MASSACHUSETTS 
or three-phase A.C., or up to 250 volts D.C. 3 


What is your problem? FACTS 
OHIO MOTORS INCLUDE —————_- which form important fac- 

Split-phase Induction to 1/3 HP Torque to 100 oz. ft. tors in your satisfaction: 

Direct Current to 1 HP Synchronous to 2 HP 

Capacitor to 2 HP A.C. to D.C. Motor Generators cooler 

Polyphase to 2 HP to 500 wotts 


Aircraft Motors High to Low Voltage D. C lighter 
Shell Type to 72 HP Dynamotors up to 300 watts. 1 lower price 


pure electrolytic copper 
conductivity 


The OHIO ELECTRIC MANUFACTURING CO. | \> - WSC) “CPPER TUBE & PRODUCTS, INC. 


5905 Maurice Avenue Cleveland 4, Ohio aoe a CINCINNATI, OHIO 
be - 
| Fill out and mail for 48-page illustrated catalog. 


| Name 
Firm Name 


ELECTRICAL MANUFACTURING 
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IDEAL WIRE STRIPPERS 


Unequaled for speedy, production line stripping. 
Driven by a large, powerful motor, the cutting 
blades quickly cut through all types of non-metal 
insulations. So simple to operate even an inexperi- 
enced worker can turn out volume with minimum 
instruction. Strips stranded or solid wire up to 2” 
diameter. 






















Let IDEAL Engineers solve your stripping problems. 
Send Wire Samples. 


Most Complete Line of Wire Strippers on the Market eT a Lashed 


. oo AY PERMANENT and SEMI-PERMANENT 
oar MOLD aluminum castings made by Eastern 


EAL INDUSTRIES, inc. se - Metal Products Co. are right in every respect. 


(Successor to Ideal Commutator Dresser Co.) 


1008 PARK AVENUE = SYCAMORE, ILLINOIS Pe ener as enn poet 


"~~ ~—socastings receive complete EMP service that 

ue : make the better castings. This service covers 
x-ray testing, physical, chemical and metal- 
lurgical control of all production. Heat treat- 
ing facilities also availab!e. 


Wiring Device Division 








Sales Offices in all Principal Cities 1690 





RELIANCE 


An experienced permanent mold 
Engineering Department available at your 
disposal for any of your casting problems. 







A modern foundry equipped to 
meet your needs for either long or short pro- 
duction runs. 








The All-electric,. Adjustable-speed 
Drive, operating from A-c. Circuits 


a the slowest 










speeds required for inching, 
threading and close inspection of rc 7 - 
material in process to the fastest offer sound ‘castings at attractive prices. 
desired, Reliance V*xS Drive pro- 


vides truly stepless acceleration and Take advantage of these facilities for high 
quality castings made to your specifications. 
Send in your blueprints, samples or sketches 


for quotations and engineering suggestions. 


deceleration. 

VS Drive, operating from A-c. cir- | 
cuits, is improving the quantity and 
quality of production while lower- 


ing costs in thousands of plants. 


Get the whole story... write for | © = 
Bulletin 311 today! Brees} INDUSTRIAL DIVISION 
t ‘ é 

§ 


Eastern MerarPropucrs Co. 


___ 4 DEPOT SQUARE @ TUCKAHOE 7, NEW YORK 





RELIANCE ELECTRIC & ENGINEERING COMPANY 


1054 IVANHOE ROAD CLEVELAND 10, OHIO 


Sates Offices tun Principal Cities 
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DOUBLE SENSITIVITY 
D.C. VOLT RANGES 


0-1.25-5-25-125-500-2500 Volts, at 20,000 
ohms per volt for greater accuracy on 
Television and other high resistance 
D.C. circuits. 


0-2.5-10-50-250-1000-5000 Volts, at 10,000 


ohms per volt. 


A.C. VOLT RANGES 


0-2.5-10-50-250-1000-5000 Volts, at 10,000 
ohms per volt. 


OHM—MEGOHMS 


0-400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 
0-10 megohms (60,000 ohms center scale) 


DIRECT READING OUTPUT LEVEL 
DECIBEL RANGES 


—30 to +3, +15, +29, +43, +55, +69 
DB 


TEMPERATURE COMPENSATED CIRCUIT 
FOR ALL CURRENT RANGES D.C. MICRO- 


Long Scale, Wide Range Volt-Ohm-Milliammeter 


D.C. MILLIAMPERES 
0-1-10-100-1000 Milliamperes, at 250 M.V. 


D.C. AMPERES 
0-10 Amperes, at 250 M.V. 


OUTPUT READINGS 

Condenser in series with A.C. Volts for 
output readings. 

ATTRACTIVE COMPACT CASE 


Size: 22"' x 5¥Y2"'. A readily portable, 
completely insulated, black, molded case, 
with strap handle. A suitable black, leather 
carrying case (No. 629) also available, with 
strap handle. 


LONG 5” SCALE ARC 


For greater reading accuracy on the Triplett 
RED DOT Lifetime Guaranteed meter. 


SIMPLIFIED SWITCHING CIRCUIT 


AMPERES 
0-50 Microamperes, at 250 M.V. 


Greater Ease in changing ranges. 


Write for descriptive foldersgiving full technical details. 


ELECTRICAL INSTRUMENT CO. s.urrron, onto 


For SPEEDY, UNIFORM DRYING GPECIAL UNITS 


AND BAKING.... look into 


NALCO :witiio LAMPS 


The radiant heating en- 
ergy of Nalco Infra Red 
units cuts drying and bak- 
ing time from hours to 
minutes. This low cost 
method increases produc- 
tion and reduces costs. 


We have had such success in cooperating with en- 
gineers of our customers that we do not hesitate to 
offer you this special service in development of 
sample units. 

You may have an unusual! problem for reconver- 
sion, one in which greater efficiency for a tough job 
will save money and give better service. 

Let our engineers consult with yours. We are 
well equipped for this type of cooperation. 


Me 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


SUBSIDIARY OF 
THE NATIONAL LOCK WASHER COMPANY 

ESTABLISHED 1886 
NEWARK 5, N. J. 





Finishes, coatings or seals 
are properly dried, or 
baked to produce a su- 
perior product. 


Iilwstration above shows 
drying of varnish coating 
on armatures in conveyor 
oven—producing a superior 
coating in minutes in- 
stead of hours. 


Available in self-reflecting, inside- 
silvered or clear glass_ types 


Send for free booklet “Drying Problems Made Easy" 


NORTH AMERICAN 


U.S.A. 


ELECTRICAL MANUFACTURING 








GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, vc 
a universa. MOTORS 






For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 













Powder Metallurgy 





MOULDED METALS COMPANY, 


INC. 


Powder-Die Pressed-Metal Parts to Your Design 


Typical parts are: Magnetic lron Cores - Contact Pole Pieces - 
Cams - Gears - Special Bearings - High Conductivity Alloys. 


Small but difficult to machine parts may be made to your ad- 
vantage in powder metals. We seek and welcome small runs 
up to 50,000 pieces. We construct our own tools. 


MOULDED METALS COMPANY, INC. 


32 Sunset Avenue Watertown, Connecticut 


Powder Metallurgy 













FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 
Voltage Tube Sockets. Iron Core KF Chokes, Quartz & Polys 

Insulation, Hi Frequency Vartable Condensers, Meter Type 
Cost Aluminum Chassis, etc. Catalog Upon Request. 
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GRAC OIL 
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we / | \ 
| ; me y \ 
%& Make sure your product will give steady, unfailing, long term 
performance in highly competitive reconversion markets. Equip 
| with coils and transformers of correct electrical and physical 
characteristics such as produced at the Gramer Company and be 
assured of INCREASED SALES through superior performance. 
| Let us prove the Gramer pledge of “One Good Turn—or a 
Million” can mean quality, in any quantity, at the right price! 


| TRANSFORMERS 


A wide variety of fully enclosed trans- 
formers, ranging in size from a few watts 
to several kilowatts capacity are regular 
items of manufacture. Smaller units, such 
as filament transformers, audio transform- 
ers and filter reactors are often mounted 
in channel frames either with or without 
side shells. 





POWER 
TRANSFORMER 


Isolation transformers and step-up or 
step-down transformers round out the 
comprehensive ‘“Gracoil” line regularly 
produced by Gramer. 











COILS ano CORE ASSEMBLIES 


Every “GRACOIL” is wound to a speci- 

fied number of uniform turns from pre- 

cision gauged wire. Every “GRACOIL” 

is fully insulated, thoroughly impregnated 

and properly laminated when supplied as a 

complete transformer. The most rigid 

inspections and tests make sure that each 

ae is worthy of the name it 
bears 





LAYER-WOUND COM | 


COIL & CORE ASSEMBLIES INCLUDE: 
Armature - Field - Choke - Balance - In- 
duction - Magnetic-Reactance - Re- 
sistance - Solenoid - Relay - Telephone 





RELAY COl 





Let competent “GRACOIL” engineers make 
specific recommendations for you. 


| WRITE 
| THE GRAMER COMPANY 


| Electrical Coils and Transformers 
2734 N. PULASKI RD. CHICAGO 39, ILL. U.S.A 
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TS heehee : Ey 
Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


Every step in the development and produc- 
tion of your plastic product is guided 

by Industrial’s twenty-five years of Quarries: 
experience in compression molding. Our Portland. Maine Monson. Maine 
designers’ and engineers’ knowledge of . 

materials and processes can solve problems 


in design, fit, finish, density, color and 
HIGHEST QUALITY 


type of material. At each step of plastic 


production Industrial offers an important 
FOR 47 YEARS 


service. Call on their technical staff of 


experts today with your problem. 
Kester engineers will gladly 


assist you in working out any 


South Bend Representative: 
flux or solder problem. Write 


Krueger Sales & Engineering Co. 
P. O. Box 419, South Bend, Indiana 
st ri AL is fully, without obligation. 
P KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont 


INDU 
MOLDED PRODUCTS CO. 

2035 W. Charleston St. 
ELECTRICAL MANUFACTURING 


Chicago 47, Illinois 





SEV ame Uruinn 
PRODUCTION iy 


rr ek / 


4,000 Parts Per Day 
with DI-ACRO Bender 


“Enclosed are pictures taken 
in our plant which prove 
the DI-ACRO Bender will do a real pride job. | We are 
making 4,000 completed parts per day which is competitive 
to most Power Presses.”” (Name on request.) 


Here is an example of “DIE-LESS DUPLICATING” typical 
of a great variety of formed parts readily made with DI-ACRO 
Precision Machines,—Benders, Brakes, Shears. Picture below 
shows an acute right angle bend and photograph above shows 
the finished part formed to die precision. Women operating 
DI-ACRO UNITS maintain a high out-put on production work. 













































FOR wets . 


@ We can supply wool, hair 
and jute felt in any form for 
many uses. Felt is highly ver- 
satile material for thousands 
of products—as washers, 
channels, pads, gaskets, etc. 

Western Felt—processed 
from wool-soft to rock-hard 
—does not fray, ravel or lose 
its shape. Cut to amazingly 
close tolerances—it has un- 
limited uses for component 
parts. 

Improve your product by 
using Western Felt for its 
superior functional qualities 
—insulating, sound deaden- 
ing, cushioning shock, unusual 
resistance to water, oil, heat | 
and age, etc. | 

Western Felt Works engi- 
neers are ready to help you 
select the right felt to match . 
your needs and specifications. 





309 EIGHTH AVENUE SOUTH e MINNEAPOLIS 15, MINNESOTA 





A Better Coil - DAVIS-MADE 








i 

| 

WESTERN FELT WORKS | 
4035-4117 Ogden Ave., Chicago 23, Ill. | 
Branches in Principal Cities 


Whatever your needs, standard or special—more precision, more 
durability, greater’ efficiency—Davis engineering and facilities provide 
the answer. Any quantity, small or large, to your specifi- 
cations. Over 30 years coil experience. 


T: Large Completely Equipped Plants, ~D, 
wo Large Completely Equipp oWD 


Geared to Your Work 
Prompt attention to coils for magnets, motors, generators, 
relays, aircraft, communications, electronics, timers, vi- 
brators—every coil service. Send B/P or specifications for estimate, 
without obligation. Wire or write 


DEAN W. DAVIS & CO. 


1006 First St., Kentland, Indiana ‘Factories in Chicago and Kentland 
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y G PERFORMANCE ‘RELAY 
MEETING YOUR Me KLOW mice 
SPECIFICATIONS i mcnnsiead Ser Nip elles spats dee 9 


fers the standard of quality inherent in all Sigma Relays. 


T0 DAY A i D E Vv e RY Construction Features: 
© Beryllium copper armature and contact springs. 


© Spring reed-type, armature hinge with low reluctance 


gap. 
DAY FO Rk T H F LI EF E ® High permeability, low-residual iron 


arts. 
» Size: 


OF YOUR PRODUCT Unenclosed types: 1”x1 7/32”x2 3/16”"* 
se 


*(Long dimension includes full length 
of mounting bracket.) / 


Plug-in types: 14” x14" x 1%" high. 
Minimum Input Requirements: 41 R(de) 


20 milliwatts for D.C. types. 41 RZ(ec) 
0.1 volt-amperes for A.C. types. 


Contacts: S.P.D.T. 


Ratings up to 15 amperes with low 
voltage D.C., or up 
to 1 K.W. incandes- 
cent lamp load at 115 ey 
volts Aa with suf. 41 F(de) 
ficient input power. 41 FZ(ae) 


Sigma Instruments, ine. £202.20" 
9 —s 

» e ments at mintmum 

RELAYS cost, specify the 

60 Ceylon St., Boston 21, Mass. °"“na ” 





That’s our FUNCTION! 


‘| CERAMIC and PLASTICS 
here’s not a great problem involved 

to meet specific requirements ‘‘on de- | N S U L A T | O N 

livery” . . . any wire can be manufac- ' ; : 
tured “to pans.” But its another ||] igen parte Saad Gr lati. Themenei on 


matter to meet these same require- formity to exact specifications. Consultant service available 
ments year after year under the severe strains | on highly specialized parts. 


and loads in service. MACHINING e STAMPING ® ASSEMBLIES 


Hudson Wire engineers are not just wire special- Seaaification — Cronies ond Pheatice 
ists—They are field strategists . . . anticipating 

causes 7 be failures, insulation wearing, over- PLASTIC INSULATOR COMPANY 
loads, etc. They do more than recommend a wire, 111 Rock Avenue - Plainfield, N. J. 
more than fill your specifications. The service Telephone — Plainfield 6-717! 

life of your product will not be impaired because 

of an inferior wire or insulation—if it’s a Hudson 

Wire product. That’s what we are paid for! 








JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Enameled Copper Cotton Covered 
Enameled Iron Celanese Covered 
Enameled Alloy Glass Fibre Covered 
Enameled Aluminum Twisted Multiples 
Silk Covered Parallel Multiples 


Litzendraht | Ss Oo L ” R —E x 


REG. U. 8. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


Vj HERZOG 
IP bad 54) £ MINIATURE LAMP WORKS 


ELECTRICAL MANUFACTURING 








ALL IT NEEDS 


iS A HOLE! 


FASTENERS 


For speedy, streamlined joining of trim 
and moulding to equipment of all kinds, 
you can’t beat the Snap-Clip. A slight 
pressure of the hands does the whole job. 
Used in appliances, aircraft, radios, res- 
taurant equipment, in building construc- 
tion, etc. Fastens to wood or metal. All 
it needs is a hole. Write for Snap-Clip 
Catalog Number 46. 


The CUYAHOGA SPRING @. 


10270 BEREA ROAD CLEVELAND 2 OHIO 





SIGNALING TRANSFORMERS 



















For the operation of A.C. an- 
nunciators, controls, horns, re- 
corders, relays, etc., requiring 


greater low voltage power 





than can be supplied from bell 






ringing _ transformers. De- 
signed for intermittent duty. 











Covers removed to show 
wiring compartments 
primary and secondary 
circuits. 









DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 










































T LOOKS like a ‘‘toughie”’.. . and it 
was a “‘toughie” ... but ARCO did 
the job demanded of it and completely 
covered this Fan Unit for exhausting 


| 
acid fumes with a coating of Seamless | 
Pure Rubber. | 








With an even, uniform seamless sur- 
face; with no thin spots to crack and peel; 
impervious to acids and corrosives .. . 
ARCO Seamless Rubber and Synthetic | 
Coatings can give your product or part : 
a new selling point or greater efficiency 
and usage. Available in Soft, Medium or 
Hard Pure Rubber, or Synthetic Rubber. 


What's Your Rubber | 
Insulation Problem 7 | 


No matter how tough the job, drop usa line. . . | 
our engineers will do their best to help you. 


NUL TAM aD 


8601 EPWORTH BLVD. DETROIT 4, MICHIGAN 








FOUNDATIONS YOU’RE SURE OF WHEN 


aN 


\S 
WY 


PRECISION 
Paper Tubes 


weight saving. Make stronger coil 


WINDINGS ARE BASED ON PRECISION TUBES 


on 
BY 


Send for Precision samples. Examine. 


ROUND * SQUARE * RECTANGULAR * ANY ID OR OD ee 
Insure better insulation, heat dissipa- Acetate, and combinations. To your i 
tion, moisture resistance, space and specifications. DEPENDA LE 


bases by their spiral winding, and 
heavy, heat-treated compression. Di- 
electric Kraft, Fish Paper, Cellulose 


Compare. Ask for new Extended 
Mandrel List—750 sizes. Wire or 


write. 


2035 W. Charleston St. 
PRECISION Paper Tube Co. we are 


AUTOMATI 


Cc case 


STAKING 
MACHINE 


Does More Kinds of Jobs 
Does Them Better than 
Any Other Conventional 
Riveter You Ever Saw 

It does it—so uniformly, 
so efficiently, so rapidly. 


Three sizes to do a mul 


tiplicity of jobs. Adjustable 


to give the right blow for each particular job. 


Ideally suited for stakin 


Stroke 
Spindle 
Throat Depth 


g of fixed or movable joints. 


- 1.8 2 

" 2” 244” 
” 1%4” 
434” 81%” 


WEBER MACHINE CORP, 


59A RUTTER ST. 


ROCHESTER 6, N. Y. 


A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 
Clips, etc. Write today for catalog 
bulletins, or ask for quotation on 
your requirements. 


H. B. SHERMAN MFG. CO. 
Battle Creek, Michigan 


Electrical Fittings 
“TOOL-UP” FOR Greater Production- 


Increased Profits with a 
SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 19 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO., 2Gicveiona, One 
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EE 


From Blueprint 
to 18,000 Pet me 
in 9 Weeks and 2 Days 


ments—4 quality thermoset- 
rice ceiling --- volume pto- 
And we beat every 
e in our own 


Here were the require 


ting plastic part --- 0 P 


.. ear 
re mad 


jous mac 
would comple 
tions at one time. 
It is this servic 
and means to Pro 
est price consistent wi 
ing HI-EFF volume. 
others we ca" do for y 
Co., 3094 WwW. Meinecke 


TAYLOR MILWAUREE 


in devising ways 
duct at the low- 
k that is uild- 


are doing for 


e, this know-how 
duce a better pro 
th quality wor 

nd what we 
ou. Taylor 


Aves Milwaukee 10, Wis. 
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or flat sp n S S 
rings of a ‘ n 
y type, aS well a Stampings | 
> , CUPS, and 















Manufacturing 






NO TOOL COSTS 


ON SMALL ORDERS 





yOu 


We have set up 





fast service 

and DO IT WIT on such orders, up to 5 
HO rit 26g 5000 ad 
“universal” a UT TOOL COSTS! Siariall | pieces 
iecsiiaaa jigs and fixtures enabl y designed 

, : 7e us to Se 

Pei money by eliminating elaborate pia you both 
s. Take advantage of this offe ee dies for 

this . | 


We a 
re also w 
ell equipped, of course, to prod 
: , to produce coil 
wire forms i 
S| 
n large production quantities 


to ace . ble S 


i 
When it comes 


and we have 






Complete Catalog on Request 


a 


fo 


BRL 


* Silen : 








3 1 67 F ulton Rd Cleveland 9, Ohio | 


2 : 
epresentatives in Principal Cities 


YOU CAN 
RELY 
fe 7 URL 





PLASTIC AND RUBBER PARTS | 


Kelable Springs 
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The Klein Pocket Tool 
Guide showing the Klein 
line and containing useful 
tables and information 
will be sent without 
charge. 


KLEINS 


Klein Pliers can help cut assembly 

and wiring time in two ways: 

First: The complete Klein line pro- 
# . . 

vides exactly the right plier for 


each job—husky side cutters for | 


tough wiring jobs—long-nosed 


pliers with needle points to reach 


those hard-to-get-at places— 
oblique cutters that clip through 
tough wire and save time on any 
assembly. 
Second: The care with which Klein 
Pliers are made assures closely 
matched jaws. Sharp cutting 
knives stay keen—a spring to the 
handles prevents tiring hands— 
and the perfect balance gets jobs 
done quicker. 

Despite stepped-up production, 
the demand for these quality tools 
still exceeds supply. Your supplier 


will furnish them as soon as hecan. | 


ASK YOUR SUPPLIER 


Foreign Distributor: international Standard 
Electric Corp., New York 


& Sons 


mc] OB | fen 


OpporrtuNITIES 


t 
@ Personnel and Positions Available 
@ Sales and Distribution Facilities 

@ Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
| 1250 Avenue of the Americas, New York 20, N.Y. 


ELECTRICAL ENGINEER 


12 years Motor and Appliance design experience, 7 years 
Executive engineering experience, all in progressive com- 
panies, desires position as Design Engineer or Chief Enginee: 
in moderate size compny. Equipped to design entire line 
of motors. Box M-41. 


A MAN WHO CAN INCREASE YOUR 
PROFITS MARGIN 


Over 20 years experience in Sales, Purchases, Production, 
Credits in Copper Wires, Electrical and Radio Materials to 
Jobbers, Industrials and Utilities. Will plan and build 
Domestic and Export distribution for manufacturer. Traveled 
and sold U. S. and Latin America. Available now. Locate 
anywhere. Box M-42. 


YOUNG ELECTRICAL ENGINEER 


Electrical engineer—young graduate wanted by a large manu- 
facturer in electronics field. Manufacturing experience not 
necessary as applicant will be taught on the job. This is a 
permanent position in product design and test, with increas- 
ing responsibilities and pay. Reply by letter, giving back- 
ground, to Box M-43. 


PRODUCT ENGINEER WANTED 


Mechanical engineer with electrical experience. Large manu- 
facturer in electronics field has permanent opening for a 
graduate engineer of several years’ experience, preferably 
in the manufacturing field. Background should be in manu- 
facture of small precision apparatus such as relays, switches 
or meters. Right man will be made chief engineer of a 
division manufacturing a. new product with strong, steady 
demand, and wiil be given appropriate responsibility and 
salary. Reply by letter, giving background to Box M-44. 


NEW ENGLAND SALES ORGANIZATION 


Wants lines. Organized 1935 and selling leading manu- 
facturers in territory. One man in northern New England 
and one in southern part give complete and frequent coverage. 
Following products would dovetail with present line and 
both men have had experience with them: Molded and 
fabricated plastics, die castings, springs and stampings. 
Reply Box M-45. 


ELECTRICAL MANUFACTURING 





X is a totally enclosed 

fractional H.P. electric 

motor. It operates beautifully at —40° 
or —150°. Abrasive dust conditions 
have no affect on it. It is designed 
for use in grain elevators, oil refineries, 
powder plants—anywhere a_ spark 
could cause damage. 
X is rated at 1/200 H.P. Details for 
adapting Model X to specific require- 
ments within its H.P. range can be 


worked out to suit the individual case. 
The EMC Model X Motor will be par- 
ticularly recommended for intermittent 
service or short duration highspeed opera- 
110Nn. 


NOTE THESE 
MODEL “X” 
FEATURES: 


*% For Voltages from 
6 to 115. 

% Wound for AC or 
DC applications. 

* Dynamically bal- 
anced. 

* Ball-bearing con- 
struction through- 
out. 

*% Averages 1/200 
H.P.—can be in- 
creased for short 
duty application. 

Write for detailed information. 


ELECTRIC MOTOR 
CORPORATION 


Division of Howard Industries, Inc. | 


RACINE, WISCONSIN 





FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


FOLDS OVER HERE TO CLOSE 


NO 
TOOLS 
(= REQUIRED - 


MAKES A GOOD JOB AND A NEAT ONE 


EASY r; 
To 


APPLY 


* WRITE FOR BULLETIN 8-DF * 
KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and ey rate) 
THIRD AND VINE STS. CINCINNATI 2, OHIO 
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SILICONE 
Products 


The research and development program which 
produced Varglas-Silicone Electrical Insu- 
lation . . . the nearest to perfect high and 
low temperature insulation yet manufactured 
... has led to many refinements and technical 
improvements in processing conventional ma- 
terials . . . impregnating or coating Fiberglas, 


Rayon, Nylon, Cotton or other materials. 


Some of these, soon to be in production, will 
make obsolete present standards and specifi- 
cations. Higher operating temperatures, 
better resistance to oils and solvents, and 
much greater flexibility will be achieved in 
the insulation soon to be available . . . at no 


increase in cost. 


In the meantime perhaps we can assist you 
with some insulating problem. May we quote 


on your requirements? 


VARFLEX Products include all types of sleeving and tubing 
... Fiberglas, cotton, or rayon impregnated or treated 
to your specifications or to ASTM and VTA Sth ia ee 
EXTRUDED PLASTIC SYNTHOVAR tubing in formulations for 
maximum low-temperature flexibility or high tempera- 
Tee) ye Eee ee ee 


VARFLEX CORPORATION 


ROME, NEW YORK 


| FIRST 


SUCCESSFUL SILICONE SLEEVING 








THE LITTLE RELAY 


WITH Blt FEATURES 


CARLSON 





The Bulletin 104 Relay is small, yes... 
but small only in size. It will do a big 
job for you... and right where a 
larger relay would be hard to get in. 


Large wiping contacts that carry 
heavy loads... heavy contact pres- 


VARIOUS ARRANGEMENTS 


Bulletin No. 104 Relays are 
available in Single and 
Double Pole, Single and 
Double Throw, and with or 
without an auxiliary con- 
tact; with fixed, flexible or 
adjustable contacts, with 
Bakelite or Radio Frequen- 
cy insulation. 


sures to reduce arcing and sparking 
. .. Wide range of voltages for both 
D.C. and A.C. 


These are but a few of the big fea- 
tures of the little 104 Relay . . . the 
relay designed to meet your heavy 
duty requirements where weight and 


space are prime factors. 


Write for Bulletin 104 today. 


RELAYS + RESISTORS - RHEOSTATS 


Electric control _ devices since 1892 


WARD LEONARD ELECTRIC COMPANY 
34 SOUTH STREET, MOUNT VERNON. N.Y. © OFFICES IN PRINCIPAL CITIES 
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Acme Aluminum Alloys, Inc. 
Acme Electric & Mfg. Co. 
Aeme Wire Co. 

Acro Electric Co. 

Adams & Westlake Co., The 
Aerovox Corp. 
Aircraft-Marine Products, Inc. 
Akron Porcelain Co. 
Allegheny Ludlum Steel Corp. 
Allen Mfg. Co., The .. 
Alliance Mfg. Co., The 
Allied Electric Products Co. 
Allmetal Screw Products Co. 
Alpha Metals, Inc. 

Aluminum Co. of America 
Ambroid Co., Inc. 

American Brass Co. 
American Cyanamid Co. 
American Insulator Corp. 
American Lava Corp. .. 
American Magnesium Corp. 
American Phenolic Corp. 
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On many applications of material handling, processing and 
conveying equipment; mixers and agitators; welding posi- 
tioners; machine tool drives; testing and calibrating equipment 
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. Flashlight clip 

. Refrigerator door catch 
- Fuse clip 

. Switch contact 
Condenser member 

. Tension spring 

. Contact blade 

. Sliding contact 

. Guide fork spring 

. Switch tension spring 
. Spring pressure plate 
. 3-way plug contact 

. Tin-coated bellows 

. Flexible hose 
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REVERE PHOSPHOR BRONZES 
OFFER MANY ADVANTAGES 


Strength — Resilience — Fatigue Resistance — Corrosion Re- 
sistance — Low Coefficient of Friction — Easy Workability — 
are outstanding advantages of Revere Phosphor Bronzes, now 
available in several different alloys. 

In many cases it is the ability of Phosphor Bronze to resist 
repeated reversal of stress that is its most valuable property. 
Hence its wide employment for springs, diaphragms, bellows copper aNp BRASS INCORPORATED 
and similar parts. In addition its corrosion resistance in com- Founded by Paul Revere in 1801 
bination with high tensile properties render it invaluable in 230 Park Avenue, New York 17, N. Y. 
chemical, sewage disposal, refrigeration, mining and similar Mills: Baltimore, Md.; Chicago, Ill.; Detroit, 
applications. In the form of welding rod, Phosphor Bronze has Mich.; New Bedford, Mass.; Rome, N.Y.— 
many advantages in the welding of copper, brass, steel, iron and ae ee principal cities, distributors 
the repair of worn or broken machine parts. Revere suggests [i-tcn to Exploring the Unhnows ‘on the Mutual 
you investigate the advantages of Revere Phosphor Bronzes Network every Sunday evening, 9 to 9:30 
in your plant or product. p.m., EDST. 
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